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io g )£ Jniu SIT 12 B*H»J*Lfc 0 

LT N-[3-(3^PP7iy^vpi- ;U]-2->^;U 
-8-[2-^-+V-2-(4-^x-;U-i-t°^vv— ;U)X^ 
^].5,6,7,8-^h^tKPt°UK[2 } 3-d]t 0| J^V>-5- 
T5>(ft*« 66)(0.13g)£*tfettS£LT» 

mp. 165-166 deg C 



-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl 
-8- [2 -oxo -2- (4 -phenyl -1- piperazinyl ) ethyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 66 ) (0.13 g )as colorless crystal . 



mp.l65-166degC 





C32H33N602CI 


tLX 








elemental analysis values 


C32H33N602C1 


With doing 


Calcd. 


C, 67. 54; 


H, 


5. 84; 


N, 


14. 77. 


Calcd. 


C,67.54; 


H, 


5.84 ; 


N, 


14.77 . 


Found 




C, 67. 57 




H, 


5. 91 


N, 


15. 02. 


Found 


C,67.57 


H, 


5.91 


N, 


15.02. 



2.13-2.22(lH,m), 2.44(3H,s), 3.19(2H,t,J=4.8H 
z), 3.27(2H,t,J=5.4Hz), 3.35-3.42(lH,m), 3.62- 
3.70(lH,m), 3.73-3.84(4H,m) 3 4.03(lH,d,J=7.2 
Hz), 4.26(lH,d,J=15.9Hz), 4.54-4.58(lH,m), 4. 
78(lH,d,J=15.9Hz), 6.35-6.38(2H,m), 6.47(1H, 
d,J=7.2Hz), 6.89-6.96(4H,m), 7.01-7.06(2H,m), 
7.15(lH,t,J=8.7Hz), 7.24(1 H,t,J=8.1 Hz), 7.29 
(lH,d,J=7.2Hz), 7.32(lH,d,J=7.2Hz), 8.08(1H, 
s). 

[0095] 

mmm 6i 

(<t&*to 67 <7)§S3t) 

[5-(3-(3-^7PP37xy^rV)7-'jy)-2-^;U-6,7- 
5/tKntf l JKt2 f 3-d]bfU5^>-8(5HM;U]HF» 
(0.15g). 4-(l-t° U'J V— yU)t^ , Jv>(82mg) > 1- 
tKP+v^l/V^hUT!/— JU-7XfP%(81mg)<7) 
N,N--yy^yU7^;UAT5K(5ml)»5aiC, 1-X^ 

;u-3-(3-^T;u7 7 sy^nt°;u)*^7Pv^K^ 

i£i&(0.10g)£Jja*. ^;ST? 12 KHI«»Lfc. 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.96 - 2.07 (1 H, m), 2.13 - 2.22 (1 H, m ), 2.44 (3 H, s ), 
3.19 (2 H, t, J=4.8Hz ), 3.27(2 H, 1, J-5.4Hz ), 3.35 - 3.42 (1 
H, m ), 3.62 - 3.70 (1 H, m ), 3.73 - 3.84 (4 H, m ), 4.03 (1 H, 
d, J-7.2Hz ), 4.26 (1 H, d, J=15.9Hz ),4.54 - 4.58 (1 H, m ), 
4.78 (1 H, d, J=15.9Hz ), 6.35 - 6.38 (2 H, m ), 6.47 (1 H, d, 
J=7.2Hz ), 6.89 - 6.96 (4 H, m ), 7.01- 7.06 (2 H, m ), 7.15 (1 
H, t, J=8.7Hz ), 7.24 (1 H, t, J=8.1Hz ), 7.29 (1 H, d, 
J=7.2Hz ) 7.32 (1 H, d, J=7.2Hz ), 8.08 (1 H, s ). 

[0095] 

Working Example 67 

(Production of compound 67 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 4 - (1 -pyrrolidinyl ) piperidine (82 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of (8 1 mg ), 1 2 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 
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;u : x£/— ;u=iO:i)lc^Lfco 

;sffiL,N-[3-(3-^PP^xy^ri/)^x— ;U]-2-^ 

2/— ^U)X^;U]-5,6,7,8--7 L h^tKPbf l jK[2,3-d] 
t o, J5^>-5-7 r 5>0fc'&ia 67)(99mg)£7^E>IU:7 

^-NMRCCDCb^OOMHz) 5 1.42-1.63(3H,m), 
1.80(2H,brs), 1 .95(4H,brs), 2.13-2.29(2H,m), 2. 
44(3H,s), 2.58(4H,brs), 2.76-2.86(lH,m), 3.11- 
3.21(lH,m), 3.29-3.36(lH,m), 3.57-3 .65(1 H,m), 
3.90(1 H,d,J=13.8Hz), 4.08(1 H,d,J=7.5Hz), 4.2 
l(lH,dd,J=11.4Hz,15.9Hz), 4.38-4.42(lH,m), 4. 
56(lH,brs), 4.76(1 H s dd,J=12.0Hz,16.2Hz), 6.34 
-6.36(2H,m), 6.47(1 H,d,J=9.0Hz), 6.89-6.92(1 
H,m), 7.01-7.06(2H,m), 7.15(lH,t,J=l 1.1Hz), 
7.23(1 H,t,J=8.1Hz), 8.06(lH,s). 

[0096] 

mmm 68 

(it-Sty 68 (D«Sit) 

[5-(3-(3-^PP^xy^rv)Tx'jy)-2^^;U-6J- 
vtKPt 0, jK[2 5 3-d]t°'J5v>-8(5HM;b]P^ 
(0.15g).N-(3-7 7 ^y^Pt o ;U)^^7tN | J>(76m 
g). l-tKP^rS/^yh'JT^— *fP«B(81 
mg)<7> N,N-i»5 1 ;U^UAT5K(5ml)5S5ftlC % 1 

SK*»*(0.10g)*jBA.ftfflT? 12 B#W]«#L 

fco 

XttU 7k£««x^i,£An*T#»Lfco 



v'J*^K7P^^7^-(««tt. Blxf 
;U:X^y— JU=10:l)Izfl"Lfco 

£*IU «^^+^>-^x^;uANe>s*g H B B 
LT 2-[5-(3-(3-^PP^xy^-v)7 7 x>jy)-2-^^ 
;U-6,7-VtKPt 0, JK[2 s 3-d]t 0| J^V>-8(5H)--f 

(ft^tt 68)(0J2g)£*fe*6»£LT»fc o 
mp. 130-131 deg C 



2003-11-11 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafli ] (basic , 
ethylacetate :ethanol ==10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (1 -pyrrolidinyl ) - 1 -bipyridinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 
-d ] pyrirnidine -5 -amine (compound 67 ) (99 mg ) as 
amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .42 - 1 .63 (3 H, m ), 1 .80 (2 H, brs ), 1 .95 (4 H, brs ), 2.13 - 
2.29 (2 H, m ), 2.44(3 H, s ), 2.58 (4 H, brs ), 2.76 - 2.86 (1 H, 
m ), 3.1 1 - 3.21 (1 K, m ), 3.29 - 3.36 (1 H, m ), 3.57 -3.65 (1 
H, m ), 3.90 (1 H, d, J=13.8Hz ), 4.08 (1 H, d, J-7.5Hz ), 4.21 
(1 H, dd, J=l 1.4Hz, 15.9Hz ), 4.38-4.42(1 H,m), 4.56(1 
H, brs ), 4.76 (1 H, dd, J=12.0Hz , 16.2Hz ),6.34 - 6.36 (2 H, 
m ), 6.47 (1 H, d, J=9.0Hz ), 6.89 - 6.92 (1 H, m ), 7.01 - 7.06 
(2 H, m ), 7,15 (1 H, t, J-ll.lHz ), 7.23 (1 H, t, J=8.1Hz ), 
8.06 (1 H, s ). 

[0096] 

Working Example 68 

(Production of compound 68 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrirnidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), N- (3 -aminopropyl ) morpholine (76 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of (8 1 mg ), 1 2 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shinkagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrirnidine -8 (5 
H ) -yl ]-N- it acquired [3 - (4 -morpholinyl ) propyl ] 
acetamide (compound 68 ) (0.12 g ) as colorless crystal . 

mp.l30-131deg C 
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Ttm'Affim C 29 H3 5 N 6 0 3 C1 tLX 



Calcd. C,63.21; H,6.40; N,15.25. 

Found C63.26; H,6.56; N,15.36. 

'H-NMR^CDCh^OOMHz) d 1 .64-1 .73(2H,m), 
1.96-2.05(1 H,m), 2. 10-2.1 8(1 H,m), 2.37-2.43(6 
H,m), 2.47(3H,s), 3.29-3.48(3H,m), 3.57-3.70 
(5H,m), 3.90(1 H,d,J=6.9Hz), 4.19(lH,d,J=15.6 
Hz), 4.26(1 H,d,J= 15.6Hz), 4.55(lH,brs), 6.34- 
6.40(2H,m), 6.46(lH,dd,J=l .5Hz,7.8Hz), 6.90- 
6.93(lH,m), 6.99(lH,brs), 7.01(lH,t,J=2.1Hz), 
7.04-7.08(1 H,m), 7.16(lH,t,J=7.8Hz), 7.24(1H, 
t,J=8.1Hz), 8.11(lH,s). 

[0097] 

mmm 69 

(4t-£r¥% 69 coMit) 

[5-(3-(3-^ P P 7x7 ^ V)T~'J /)-2->^;U-6,7- 
^tKPt 0| jK[2,3-d]t 0, J^v>-8(5H)-Y;U]^ 
(0.30g). t-y^Jlr t°^^v>-l-*;U7t^+vU— 

h(o.20 g ). l-tKP^v^o^h'JT^/— ;u-;K 

ffife(0.16g)<7)N 9 N-vy^^7n;UAT^K(5ml)>§ 
JS(c % l-x^;u.3-(3-vy^VUTay^Pt^U)±i 
;U7Kv^5K^^(0.20g)^Px.,^;S-Cr 12 1$ 



Ltz 0 

V'J±J>f;K7PVh^^-(^»1l. W^X^ 

^)lcttLfc 0 

x£y— ;u=i0:l)lzttL/r D 

;TI$f U t-^;U 4-[(5-(3-(3-^PP7i7+y)7 
^■jy^-^^^-vtKPe'JKp^eu^v 
^^(SH^^^U^-tr^^l-l-t^vvV^^^^r 
vU—hClt^ 69)(0.36g)*T^;U^TXi:LT 

'H-NMR^DCU^OOMHz)^ 1.49(9H,s), 2.02-2. 
20(2H,m), 3.34-3.70(10H,m), 4.04(lH 5 d,J=7.4H 
z), 4.21(lH,d,J=15.8Hz), 4.55(lH,brs), 4.74(1 
H,d,J=15.8Hz), 6.35-6.38(2H,m), 6.45-6.48(1 H, 
m), 6.90-6.93(1 H,m), 7.00-7.07(2H,m), 7.15(1 
H,t,J=8.4Hz), 7.24(lH,U=8.0Hz), 8.08(lH,s). 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>N<sub>6</sub>0<sub>3</sub>Cl 
doing 

Calcd.C, 63.21 ;H,6.40;N, 15.25. 



FoundC, 63.26;H, 6.56;N, 15.36. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.64- 1.73 (2 H, m ), 1.96-2.05(1 H, m ), 2.10-2.18(1 H, 
m ), 2.37 -2.43 (6 H, m ), 2.47 (3 H, s ), 3.29 - 3.48 (3 H, m ), 
3.57 - 3.70 (5 H, m ), 3.90 (1 H, d, J=6.9Hz ), 4.19 (1 H, d, 
J=15.6Hz ),4.26 (1 H, d, J-15.6Hz ), 4.55 (1 H, brs ), 6.34 - 
6.40 (2 H, m ), 6.46 (1 H, dd, J=1.5Hz , 7.8Hz ), 6.90 - 6.93 (1 
H, m ), 6.99 (1 H, brs ),7.01 (1 H, t, J=2.1Hz ), 7.04 - 7.08 (1 
H,m), 7.16(1 H, t, J-7.8Hz), 7.24(1 H, t, J=8.1Hz)8.11 (1 
H,s). 

[0097] 

Working Example 69 

(Production of compound 69 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.30 g ), t-butyl piperazine -1- carboxylate (0.20 g ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(0.16 g ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.20 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

one time it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

Furthermore it attached on [shirikagerukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, t-butyl 4- [ (5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) acetyl ] - 1 -piperazine carboxylate 
it acquired (compound 69 ) (0.36 g ) as the amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 49 (9 H, s ), 2.02 - 2.20 (2 H, m ), 3.34 - 3.70 (10 H, m ), 
4.04 (1 H, d, J=7.4Hz ), 4.21(1 H, d, J=15.8Hz ), 4.55 (1 H, 
brs ), 4.74 (1 H, d, J=15.8Hz), 6.35 - 6.38 (2 H, m ), 6.45 - 
6.48 (1 H, m ), 6.90 - 6.93 (1 H, m ),7.00 - 7.07 (2 H, m ), 
7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.08 (1 H, s ). 
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[0098] 

mmm 70 

t-^JU 4-[(5-(3-(3^PP7i/^>)7- 'jy)-2 
->^;U-6J-vtKPt°'JK[2,3-d]t 0, J^V>-8(5H) 

(0.31g)fz 4N tli(ftlxf^i§i$, 10ml)£;jS 
TUSS^40»Jt#Lfc o 

£*tf>rt&fp:fti£7K-ci5ti\ 6fti£^*v^i* 
;1$§L.N-[3-(3^aa3?xy+v)^xzi;u]-2-^ 

^yU-842-^V.2-(l-t°^V-;U)X^;U]-5 5 6, 
7 5 8- J fh^tKPt°'jK[2 J 3-d]t°'J^v>-5-TS> 

'H-NMRCCDCb^OOMHz) 5 1 .92-2.22(2H,m), 
2.45(3H,s), 2.88(2H,t,J=4.8Hz), 2.95(2H,t,J=4.4 
Hz), 3.30-3.40(1 H,m), 3.50-3.69(5H,m), 4.14(1 
H,brs), 4.1 8(1 H,d,J=l 6.0Hz), 4.56(1 H,brs), 4.7 
5(lH,d,J=l 6.0Hz), 6.34-6.37(2H,m), 6.46-6.49 
(lH,m), 6.91(lH,dddJ=1.2Hz,2.2Hz,8.0Hz), 7.0 
0-7.08(2H,m), 7.15(lH,t,J=8.4Hz), 7.24(lH,t,J= 
8.0Hz), 8.07(lH,s). 

[0099] 

at-sty 71 num.) 

7K*fb^-h'J^ A(;ft«tt. 60%. 13mg)£T-h^t 

N-[3-(3--i7PP^x/^>px-;U]-2->^JU-8-t2 
-^-^rV-2-(l-t°^^V^;U)X^;H-5,6,7 ) 8-^h 
^trKPt 0| JK[2,3-d]t°'J5v>-5-T5>(145mg) 
CO-xh^tKP^^>^^(5ml)^STiP^.40 

2-^7PP-N,N-v^9 1 ;UT-izh7 7 SK(0.04ml)^^ 

MJ*acDa^^b^hU F t7A$j3Px..^;a-C4B#r B 1 



2003-11-11 

[0098] 

Working Example 70 
(Production of compound 70 ) 

t-butyl 4- [ (5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetyl ] - 1 -piperazine carboxylate it dripped 4 Nhydrochloric 
acid (ethylacetate solution , 10ml ) to (0.31 g ), 40 
minutesagitated with room temperature . 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

Furthermore twice it extracted water layer with ethylacetate , 
gathered organic layer and washed with saturated saline , 
dried with magnesium sulfate . 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 70 ) (0.21 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .92 - 2.22 (2 H, m ) ? 2.45 (3 H, s ), 2.88 (2 H, t, J=4.8Hz ), 
2.95 (2 H, t, J=4.4Hz ), 3.30 - 3.40(1 H, m ), 3.50 - 3.69 (5 H, 
m), 4.14(1 H,brs ), 4.18(1 H, d,J=16.0Hz), 4.56(1 H, 
brs ), 4.75 (1 H, d, J==l 6.0Hz ), 6.34 - 6.37(2 H, m ), 6.46 - 
6.49(1 H,m), 6.91 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.0Hz ), 7.00 
- 7.08 (2 H, m ), 7.15 (1 H, t, J-8.4Hz ), 7.24 (1 H, t, 
J=8.0Hz), 8.07(1 H,s). 

[0099] 

Working Example 7 1 
(Production of compound 71 ) 

sodium hydride (oily , 60%, 13mg ) suspension was done in 
tetrahydro furan (3 ml ). 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
added tetrahydrofuran solution (5 ml ) of [2 and 3 -d ] 
pyrimidine -5-amine (145 mg ) with room temperature , 40 
minutes agitated. 

2 -chloro -N, N- dimethylacetamide it added (0.04 ml ) with 
room temperature and 2 hours agitated. 

Including sodium iodide of catalyst amount , 4 hours it 
agitated with room temperature . 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
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^X5MU:X$y— ;U=10:l)|C#Lfc o 

SJBU 2-[4-((5-(3-(3-<7PP^xy^-v)Txijy) 

-2-/^;i/-6,7-S?tKPt;yK[23-d]tfU5$?>.8(5 

H)-'f;i/)7't!f;i/)-l-t^7V-iH"N ) N-V>f 

JUTirhTSKtft^ 71)(88mg)^T^E;U^TX 

^-NMRCCDCb^OOMHz) d 1.90-2.26(2H,m), 
2.44(3H,s), 2.56(2H J t,J=4.8Hz) J 2.64(2H,t,J=4.8 
Hz), 2.96(3H,s), 3.06(3H,s), 3.23(2H,s), 3.32- 
3.41(lH,rn), 3.57-3.74(5H,m), 4.12(lH,brs), 4. 
19(lH,d,J=16.2Hz), 4.55(lH,brs), 4.74(1 H,d,J= 
16.2Hz), 6.33-6.37(2H,m), 6.47(1 H,dd,J=l .4Hz, 
7.4Hz), 6.90(lH,ddd,J=1.0Hz,2.2Hz,8.4Hz), 7.0 
0-7.07(4H,m), 7.15(lH,t,J=8.6Hz), 7.24(lH,t,J= 
8.4Hz), 8.07(lH,s). 

[0100] 

(it&m 72 <D»£) 

[5-(3-(3-^PP^xy^rV)T-'jy)-2->^;U-6,7- 
vtKPt 0 'JK[2,3-d]t°g = v>-8(5H)--<;U]^ 
(0.15g).N,N-v//^;U^ , P/^>-l,3-vTS>(54 

lmg)0> N,N-^>^;U7^;UA-75K(5ml)5S5ftrc % 

-<5K*»*(o.iOg)tlnx. 12 f$p*l}t# 

*«*B«x^ut? 2 BttttU *t£Jl£*tf> 
Ltzo 

;u)lcftLfco 

LT 2-[5-(3-(3-<7PP^xy^rv)TX«jy)-2->^ 
;U-6,7-vtKPt 0, jK[2,3-d]t 0, J5^>-8(5H)-< 
/Uj-N-p-^y^yUT^y^PtfVUJT-bhT^K 
(it'&ty 72)(0.09g)£*fifgatLT»fc Q 

mp. 162- 163 deg C 



ethylacetate xthanol =10:1 ). 

It concentrated, 2 - [4 - (5 - (3 - (3 -chlorophenoxy ) anilino ) - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) acetyl ) -1- piperazinyl ] -N, N- dimethylacetamide it 
acquired (compound 7 1 ) (88 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .90 - 2.26 (2 H, m ), 2.44 (3 H, s ), 2.56 (2 H, t, J=4.8Hz ), 
2.64 (2 H, t, J=4.8Hz ), 2.96 (3 H, s ), 3.06(3 H, s ), 3.23 (2 H, 
s ), 3.32 - 3.41 (1 H, m ), 3.57 - 3.74 (5 H, m ), 4.12 (1 H, 
brs ), 4.19 (1 H, d, J=16.2Hz), 4.55(1 H, brs ), 4.74 (1 H, d, 
J=16.2Hz ), 6.33 - 6.37 (2 H, m ), 6.47 (1 H, dd, J=l .4Hz , 
7.4Hz ), 6.90 (1 H, ddd, J=l .0Hz , 2.2Hz , 8.4Hz ), 7.00 - 7.07 
(4 H, m ), 7.15(1 H, t, J=8.6Hz ), 7.24 (1 H, t, J-8.4Hz ), 8.07 
(1 H,s). 

[0100] 

Working Example 72 

(Production of compound 72 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), N, N- dimethylpropane -1,3- diamine (54 mg ), 
1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(81 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ]-N- it acquired [3 - (dimethylamino ) propyl ] 
acetamide (compound 72 ) (0.09 g ) as colorless crystal . 

mp.l62-163degC 





C27H33N602CI 


tLX 










elemental analysis values 


C27H33N602C1 


With doing 










Calcd. 


C, 63. 71 ; 


H, 


6. 53; 


N, 


16. 5 


1 . 

















Page 141 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



Calcd. 


C63.71; 




6.53 ; 


N, 


16.5 


1. 


Found 




C. 63. 49 




H, 


6. 53 


N, 


16. 4 


7. 


Found 




Q63.49 




H, 


6. 53 


N, 


16.4 


7. 



1 .96-2.06(1 H,m), 2.04(6H,s), 2.13-2. 19(lH,m), 
2.31(2H,t,J=6.3H), 2.47(3H,s), 3.28-3.44(3H, 
m), 3.53-3.62(lH,m), 3.95(1 H,d,J=7.2Hz), 4.18 
(lH,d,J=16.2Hz), 4.36(lH,d,J=16.2Hz), 4.55(1 
H,brs), 6.34-6.40(2H,m), 6.44-6.47(1 H,m), 6.9 
l(lH,dd,J=1.2Hz,8.1Hz), 7.01(lH,t,J=2.1Hz), 7. 
05-7.08(1 H,m), 7.16(lH,t,J=7.8Hz), 7.24(1 H,t,J 
=8.1Hz), 7.52(lH,brs), 8.12(lH,s). 

[0101] 

mmm 73 

(it£V?) 73 <7>IS£) 

[5-(3-(3-^DP7iy*v)7- 'jy>2-y^;U-6,7- 

(0. 1 5g). N l -^> v JL/-^N 2 -v>^UX$>-l ,2- 
V7==>(94mg), l-tKP+V^>^/h'JTy-;U 
— 7Kffi^(81mg)CO N,N-v^;U/tx;UA7^K(5 
ml)J#;^|C s l-If^-3-(3-y^f;b75^Pt° 
)V)±)V^i>>( SKi£g?i£(0.10g)£;tjn;i. ^;S-C 
12 B$F B ^^Lfco 

;m$lU 7K^P^T^x^;u-e2tEiaaiLfco 

L . N-^> v jl,-2-[5-(3-(3-^ □ □ 7xy ^ v) 
Tx'jy)-2-^;u-6,7-vtKae'JK[2 s 3-d]t e, JS 

V>-8(5H)--T;U]-N-[2-(v>^^T = y)X^^U] 
T-trhT^K«b^% 73)(120mg)£;EW^<tLT 

'H-NM^CDCb^OOMHz)^ 1.98-2. 16(2H 5 m), 
2.23(3H,s), 2.26(3H,s), 2.40-3. 32(2H,m), 2.46 
(1.5H,s), 2.49(1 .5H,s), 3.32-3.74(4H,m), 4.07- 
4.27(2H,m), 4.57-4.84(4H,m), 6.34-6.37(2H,m), 
6.47(1 H,d,J=8.4Hz), 6.91(1 H,ddd,J=l .0Hz,2.2 
Hz,8.0Hz), 7.00-7.45(9H,m), 8.06(0.5H,s), 8.09 
(0.5H,s). 

[0102] 

mmm 14 



1 .59 - 1 .67 (2 H, m ), 1 .96 - 2.06 (1 H, m ), 2.04 (6 H, s ), 
2.13 - 2.19 (1 H, m ),2.31 (2 H, t, J=6.3H ), 2.47 (3 H, s ), 
3.28 - 3.44 (3 H, m ), 3.53 - 3.62 (1 H, m ) 5 3.95 (1 H, d, 
J=7.2Hz ), 4.18 (1 H, d, J=16.2Hz ),4.36 (1 H, d, J=16.2Hz ), 
4.55 (1 H, brs ), 6.34 - 6.40 (2 H, m ), 6.44 - 6.47 (1 H, m ), 
6.91 (1 H, dd, J=1.2Hz, 8.1Hz ), 7.01 (1 H, t, J=2.1Hz ),7.05 
- 7.08 (1 H, m ), 7.16 (1 H, t, J-7.8Hz ), 7.24 (1 H, t, 
J=8.1Hz), 7.52(1 H, brs) 8.12(1 H, s ). 

[0101] 

Working Example 73 
(Production of compound 73 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), N<sup>K/sup>-benzyl -N<sup>2</sup>, 
N<sup>2</sup>-dimethyl ethane -1,2- diamine (94 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(8 1 mg ), 1 2 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, twice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- benzyl -2- [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - 
(dimethylamino ) ethyl ] acetamide (compound 73 ) (120 mg ) 
as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .98 - 2. 1 6 (2 H, m ), 2.23 (3 H, s ), 2.26 (3 H, s ), 2.40 - 3 .32 
(2 H, m ), 2.46(1.5 H, s ), 2.49 (1 .5 H, s ), 3.32 - 3.74 (4 H, 
m ), 4.07 - 4.27 (2 H, m ), 4.57 - 4.84 (4 H, m ), 6.34 -6.37 (2 
H, m ), 6.47 (1 H, d, J=8.4Hz ), 6.91 (1 H, ddd, J=1.0Hz , 
2.2Hz , 8.0Hz ), 7.00 - 7.45 (9 H, m ), 8.06 (0.5 H, s ), 8.09 
(0.5 H, s ). 

[0102] 

Working Example: 74 
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(ft&tt 74 CBMjft) 

N-[3-(3-^PP7i/+ypi-Jl/]-2->f;i/-8-[2 
"^-^V-2-(l-t°^^-;U)X^;U]-5,6 s 7,8-T-h 
^tKPt°UK[2,3-d]t 0, J5v>-5-TS>H^^ig 
(0.13g)(7)t O| Jv>5§i«(5ml)fC0 deg CCT-b^ 
;U^n'jK(0.04ml)£;T§TU 0 deg C T* 1 ftM 

Lfco 

;SffiL,N-[8-(2-(4-T-b^;U-l-t°^^V-;U)-2- 

K[2 s 3-d]t 0| JSv>-5-<;U].N-[3-(3-^PP^xy 
+V)^-;U]T^>C(b^^ 74)(0.10g)£T J E;U 

'H-NMR^CDC^OOMHz) d 1 .95-2.22(2H,m), 
2.15(3H,s), 2.44(3H,s), 3 .32-3.43(lH,m), 3.46- 
3.80(9H,m), 4.07(1 H,d,J=7.2Hz), 4.22(lH,d,J=l 
6.0Hz), 4.55(lH,brs), 4.75(1 H,d,J=l 6.0Hz), 6.3 
5-6.38(2H,m), 6.45-6.49(1 H,m), 6.91(lH,ddd,J= 
1.2Hz,2.6Hz,8.4Hz), 7.00-7.08(2H,m), 7.15(1H, 
t,J=8.4Hz), 7.24(lH,t,J=8.4Hz), 8.09(1 H,s). 

[0103] 

mmm is 

[5-(3-(3-^PP37xy+v)Txijy)_2-^;U-6,7- 
vtKPt°'JK[2,3-d]t°'J^V>-8(5H)--r;U]KK 
(0.1 5g), 1 4(2E)-3-^x- ^-2-X- ;U]fcf K 

vv>(0.11g), l-tKP^rV^yh'JTy— JU- 
7K^a^(81mg)C7) N,N-V>^;U7t^;UAT^K(5m 

^JUT^v^^K^^^O.lOg)^^^.^^ 12 



;u)fc^Lfc 0 

ii$SL,N-[3-(3-^PP^x/^v)^xx;u]-2-y 
^;i/-8-[2-^+V-2-(4-((E)-3-^x-;U-2-^P^ 

-;b)-i.e^7y-Wii/]-5,6,7 3 8-fh7tK 

P tf 'J K[2,3-d] t° 'J ^ v>-5-T£>0b £ t$D 75)(0. 1 
lg)£T^U?TX<hLTi#fc 0 



2003-11-11 

(Production of compound 74 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
in pyridine solution (5 ml ) of[2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.13 g ) it dripped acetyl chloride 
(0.04 ml ) with 0 deg C, 1 hour agitatedwith 0 deg C. 

Including ethylacetate , with water one time you washed with 
the twice , saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate :ethanol =10:1 ). 

It concentrated, N- [8 - (2 - (4 -acetyl -1- piperazinyl ) - 2 
-oxo ethyl ) - 2 -methyl -5, 6, 7, 8 -tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 74 ) (0.10 g ) as amorphous . 

<sup>I</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.95 - 2.22 (2 H, m ), 2.15 (3 H, s ), 2.44 (3 H, s ), 3.32 - 3.43 
(1 H, m ), 3.46 -3.80 (9 H, m ), 4.07 (1 H, d, J=7.2Hz ), 4.22 
(1 H,d, J=16.0Hz), 4.55(1 H, brs ), 4.75(1 H, d,J=16.0Hz), 
6.35 - 6.38 (2 H, m ), 6.45 -6.49 (1 H, m ), 6.91 (1 H, ddd, 
J=l .2Hz , 2.6Hz , 8.4Hz ), 7.00 - 7.08 (2 H, m ), 7. 1 5 (1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.09 (1 H, s ). 

[0103] 

Working Example 75 
(Production of compound 75 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 1 - [ (2 E ) - 3 -phenyl professional per 2- enyl ] 
piperazine (0.11 g ), 1 -hydroxybenzotriazole azole 
monohydrate to N, N- dimethylformamide (5 ml ) solution of 
(81 mg ), 12 hours it agitated with room temperature 1 -ethyl 
-3- including the(3 -dimethylaminopropyl jp 1 1 ) carbodiimide 
acetate (0.10 g). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (E ) - 3 -phenyl -2- propenyl ) - 1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 75 ) 
(0. 1 1 g ) as amorphous . 
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'H-NMRCCDCb^OOMHz)^ 1.96-2.06(lH 5 m), 
2.12-2.20(lH,m), 2.44(3H,s), 2.48-2.59(4H,m), 
3.20(2H,d,J=6.6Hz), 3.32-3.39(lH,m), 3.54-3. 
72(5H,m), 4.10(lH,d,J=7.2Hz), 4.18(lH,d,J=15. 
9Hz), 4.55(lH,brs), 4.75(1 H,d,J=l 5.9Hz), 6.26 
(lH,dt,J d =15.6Hz,J t =6.6Hz), 6.35-6.37(2H,m), 
6.45-6.48(lH,m), 6.55(lH,d,J=15.6Hz), 6.93-6. 
99(1 H,m), 7.01-7.06(2H,m), 7.15(lH,t,J=8.4H 
z), 7.24(lH,t,J=8.1Hz), 7.25-7.40(5H,m), 8.07 
(lH,s). 

[0104] 

mmm 76 

tfbfttti 76 cDSig) 

N-[3-(3-^PP7i/+i/)7i-Jl/]-2->fJI/-8-[2 
-7|-^V-2-(l-t 0 ^V— ;U)X^;U]-5,6,7 3 8-^h 
^tKPt 0, jK[2,3-d]t°'J5^>-5-T5>H^^ 
(0.25g)O7 1 h^tKP^^>^?^(5ml)ICh l JX^ 
;UTS>(0.30ml)^JPS..O deg C T;*£>X;U 
7t-x-;U^piJK(0.04ml)S5iSTLs 1 R|BI«#L 

i/«J*^l/*7A^P7h^7^-(BI|Xf^: 
x£/— ;U=10:l)lC^Lfc o 

»*BU»*£ft»x^;ufr&WBiiLT N-[3- 
(3-^PP7iy+v)7i-;i/]-2->f;i/-8-[2-(4- 
(^f^X^/t-;i/)-l-tX7^z;i,)-2-t+vi 
^;U]-5 s 6,7,8-Th^tKPt 0l jK[2,3-d]t 0 'JHv>- 
5-T^>0(b^ 76)(0.11g)£»Sfe*Sg£LT» 

mp. 131-133 deg C 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.96 - 2.06 (1 H } m ), 2.12 - 2.20 (1 H, m ), 2.44 (3 H, s ), 
2.48 - 2.59 (4 H, m ),3.20 (2 H, d, J=6.6Hz ), 3.32 - 3.39 (1 H, 
m ), 3.54 - 3.72 (5 H, m ), 4.10 (1 H, d, J=7.2Hz ), 4.18 (1 H, 
d, J=15.9Hz ), 4.55 (1 H, brs ),4.75 (1 H, d, J=15.9Hz ), 6.26 
(1 H, dt, J<sub>d</sub>=15.6Hz , J<sub>t</sub>=6.6Hz), 
6.35 - 6.37 (2 H, m ), 6.45 - 6.48 (1 H, m ), 6.55 (1 H, d, 
J=15.6Hz ), 6.93 - 6.99(1 H, m ), 7.01 - 7.06 (2 H, m ), 7.15 
(1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.1Hz ) 7.25 - 7.40 (5 H, 
m ), 8.07 (1 H, s ). 

[0104] 

Working Example 76 
(Production of compound 76 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
dripped methane sulfonyl chloride (0.04 ml ) to 
tetrahydrofuran solulion (5 ml ) of [2 and 3 -d ] pyrimidine 
-5 -amine trihydrochloride (0.25 g ) with 0 deg C including 
triethylarnine (0.30 rnl ), 1 hour agitated. 

Including water, thrice it extracted with ethylacetate . 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from ethylacetate 
and N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(4 - (methyl sulfon}! ) - 1 -piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 
1 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 76 ) (0.1 1 g )as colorless crystal . 

mp,131-133degC 





C27H31N6S04CI 


■O. 25H20<hLT 




elemental analysis values 


C27H31 N6S04C1 


* 0.25 H20 doing 




Calcd. 


C. 56. 34; 


H, 


5. 52; 


N, 


14 


. 60. 


Calcd. 


Q56.34; 


H, 


5.52 ; 


N, 


14 


.60. 


Found 




C, 56. 28 




H, 


5. 46 




N, 


14 


. 38. 


Found 




C56.28 




H, 


5. 46 




N, 


14 


. 38. 



'H-NM^CDCh^OOMHz) d 1 .90-2.26(2H,m), 
2.44(3H,s), 2.82(3H,s), 3.16-3.46(5H,m), 3.54- 
3.86(5H,m), 4.03(1 H,d,J=7.6Hz), 4.23(lH,d,J=l 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.90 - 2.26 (2 H, m ), 2.44 (3 H, s ), 2.82 (3 H, s ), 3.16 - 3.46 
(5 H, m ), 3.54 -3.86 (5 H, m ), 4.03 (1 H, d, J=7.6Hz ), 4.23 
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6.0Hz), 4.55(lH,brs), 4.73(lH,d,J=16.0Hz), 6.3 
5-6.39(2H,m), 6.45-6.49(1 H,m), 6.91(lH,ddd,J= 
1.2Hz,2.2Hz,8.0Hz), 7.00-7.08(2H,m), 7.16(1H, 
t,J=8.4Hz), 7.24(1 H,t,J=8.0Hz), 8.09(1 H,s). 

[0105] 

mmm n 

N-[3-(3-^aP^i/^V)7i-^]-2->f;i/-8-[2 

^tKPt°'jK[2,3-d]t 0, J^v>-5-T^>Z:^^ 
(0.20g)i:SK* l J r >A(0.19g)(D N,N-v*^U* 

^>(54m g )^*aK..M;sr* 2 30 #mwL 

1 Hai^«»7>f*i/^AT?KI»Lfco 



;lffiL,N-[3-(3--?aP7xy+vpx^;i,]-2-> 

^;U-8-[2-^^rV-2-(4-(2^^rV-2-(l-t°P l Jv>— 
;U)X^-;U)-l-tf><5S?— ;U)X9 L ;U]-5,6,7,8-'xh 
^tKPt°UK[2,3-d]eg5v>-5-TS>0t^% 7 
7)(0.15g)£T^U37TX<tLT#fce> 

'H-NMR^DCla^OOMHz) S 1 .83-2.05(5H,m), 
2.1 0-2.28(1 H,m), 2.45(3H,s), 2.54-2. 72(4H,m), 
3.18(2H,s), 3.30-3.52(5H,m), 3.54-3.74(5H, 
m), 4.12(lH,d,J=7.0Hz), 4.18(lH,d,J=16.0Hz), 
4.54(lH,brs), 4.76(lH,d,J=16.0Hz), 6.34-6.37(2 
H,m), 6.45-6.49(1 H,m), 6.91(lH,ddd,J=1.2Hz,2. 
2Hz,8.2Hz), 7.00-7.07(2H,m), 7.15(lH,t,J=8.4H 
z), 7.24(1 H,t,J=8.0Hz), 8.07(lH,s). 

[0106] 

mmm is 

(it-Sty) 78 CDgJig) 

N.[3-(3-^PP7iy+v)7i-^]-2->fil/-8-[2 
-^-^rV-2-(l-t 0 ^^V^;U)X^^]-5,6,7 5 8-Th 
5tKPt 0, JK[2,3-d]t 0, J5v>-5-T5>Hi£Kffi 
(0.20g)£Ktt*'J^A(0.19g)<7> N.N-v/^U* 
;UAT5K(5ml)J85«IC 2-^PP7 7 -tzhT^K(34m 
g)£AD;t. ISt 1 B#Pe1 30 Lfco 



2003-11-11 

(1 H, d, J=16.0Hz ), 4.55 (1 H, brs ), 4.73 (1 H, d, J=16.0Hz ), 
6.35 - 6.39 (2 H, m ), 6.45 -6.49 (1 H, m ), 6.91 (1 H, ddd, 
J-l .2Hz , 2.2Hz , 8.0Hz ), 7.00 - 7.08 (2 H, m ), 7.16 (1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.09 (1 H, s ). 

[0105] 

Working Example 77 
(Production of compound 77 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0. 1 9 g ) equivalent of 2 hours 30 
itagitated with room temperature 1 - including (chloroacetyl ) 
pyrrolidine (54 mg ). 

Including sodium iodide of catalyst amount , 12 hours it 
agitated with room temperature . 

It concentrated, with water one time it washed with twice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (2 -oxo -2- (1 -pyrrolidinyl ) 
ethyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 77 ) (0. 1 5 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .83 - 2.05 (5 H, m ), 2. 1 0 - 2.28 (1 H, m ), 2.45 (3 H, s ), 
2.54 - 2.72 (4 H, m ),3.1 8 (2 H, s ), 3.30 - 3.52 (5 H, m ), 3.54 
- 3.74 (5 H, m ), 4.12 (1 H, d, J=7.0Hz ), 4.18 (1 H, d, 
J=l 6.0Hz ), 4.54 (1 H. brs ),4.76 (1 H, d, J=16.0Hz ), 6.34 - 
6.37 (2 H, m ), 6.45 - 6.49 (1 H, m ), 6.91 (1 H, ddd, 
J=1.2Hz , 2.2Hz , 8.2Hz ), 7.00 - 7.07 (2 H, m ), 7.15(1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.07 (1 H, s ). 

[0106] 

Working Example 78 
(Production of compound 78 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.19 g ) equivalent of 1 hour 30 
itagitated with room temperature 2 -chloro acetamide 
including (34 mg ). 

Including sodium iodide of catalyst amount , 12 hours it 
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60 deg cts mmmwLtzo 



SlfJki$;- JU=10:l)fCttLfc o 

;lJeL.2-[4-((5-(3-(3-<7PP^x/^ri/)T— U-/) 
-2.>^;u-6,7-vtKat 0, JK[2,3-d]t°g^v>-8(5 
H)--f^)7-b^;U)-l-bf^v5>— ^JT-bhTSK 
«b^«B 78)(0.12g)$-T^;U^7Xi:LTi#fco 

•H-NMRCCDCb^OOMHz)^ 1 .94-2. 08(1 H,m), 
2.12-2.24(lH,m), 2.44(3H,s), 2.50-2.68(4H,m), 

3.08(2H,s), 3.32-3.40(lH,m), 3.58-3.70(5H, 
m), 4.10(lH,d,J=7.5Hz), 4.19(lH,d,J=15.9Hz), 
4.56(lH,brs), 4.75(lH,d,J=15.9Hz), 5.54(lH,br 
s), 6.35-6.37(2H,m), 6.45-6.49(1 H,m), 6.89-6.9 
3(2H,m), 7.01(lH,t,J=1.8Hz), 7.04-7.07(1 H,m), 

7.15(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.1Hz), 8.08 
(lH,s). 

[0107] 

^mm 79 

(it^ 79 

N-t3-(3-^PP^x/^rvpx-;U]-2->5 1 ;U-8-[2 
-^-^■V-2-(l-e^v— ;U)X^;U]-5,6,7,8--rh 
^tKPe«JK[2,3-d]tf'JSv>-5-T5>=^Kffi 
(0.20g)tK»* , J r >A(0.19g)<Z) N,N-v^;U7h 
;UA75K(5ml)JS5ftlr 4-(^PQ7tf ^^l, 
* U >(59mg)<t 3 ^Ib^h'J O A(49mg)£An X_ . 
SSfiT? 12 B*M«#Lfc 0 



8x^^:1$^- ;U=10:l)IC#Lfc o 

;1*§U N-[3-(3-9PP7i^ypix;i / ]-2-^ 
^ L ;U-8-[2-(4-(2-(4- ; E;U7t>U — /U)-2-t+VXf 
;U)-l-t D ^^v-;U)-2-^-^-VX^>iU]-5,6,7 J 8--x 
h^tKPt e UK[2,3-d]t e U=v>-5-T=>(fc^!|a 
79)(0. Mg^T'EJVyTXtLXmtzo 

'H-NMI^CDCh^OOMHz) d 1 .96-2.00(1 H,m), 
2.13-2.19(lH,m), 2.44(3 H,s), 2.50-2.68(4H,m), 
3.24(2H,s), 3.33-3.39(lH,m), 3.52-3.78(13H, 
m), 4.08-4.20(1 H,m), 4.19(lH,d,J=15.9Hz), 4.5 
6(lH 3 brs), 4.74(lH,d,J=15.9Hz), 6.32-6.40(2H, 
m), 6.47(1 H,d,J=9.0Hz), 6.89-6.93(1 H,m), 7.01 
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agitated with room temperature . 
8 -hour it agitated with 60 deg C. 

It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :ethanol ==10:1 ). 

It concentrated, 2 - it acquired [4 - (5 - (3 - (3 
-chlorophenoxy ) anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ) acetyl ) -1- piperazinyl ] 
acetamide (compound 78 ) (0.12 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.94 - 2.08 (1 H, m ), 2.12 - 2.24 (1 H, m ), 2.44 (3 H, s ), 
2.50 - 2.68 (4 H, m ) : 3.08 (2 H, s ), 3.32 - 3.40 (1 H, m ), 3.58 

- 3.70 (5 H, m ), 4.10 (1 H, d, J=7.5Hz ), 4.19 (1 H, d, 
J=15.9Hz), 4.56 (1 H, brs ),4.75 (1 H, d, J=15.9Hz ), 5.54 (1 

H, brs ), 6.35 - 6.37 (2 H, m ), 6.45 - 6.49 (1 H, m ), 6.89 - 
6.93 (2 H, m ), 7.01 (1 H, t, J=l .8Hz ), 7.04 - 7.07 (1 H, m ), 
7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.1Hz ) 8.08 (1 H, s ). 

[0107] 

Working Example 79 
(Production of compound 79 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5 -amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.19 g ) 12 hours it agitated with the 
room temperature 4 - (chloroacetyl ) morpholine (59 mg ) 
with including sodium iodide (49 mg ). 

It concentrated, with water one time it washed with twice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 - (2 - (4 -morpholinyl ) - 2 -oxo ethyl ) - 1 
-piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 79 ) 
(0. 1 4 g ) as amorphous . 

<sup>K/sup>H-rimr (CDCl<sub>3</sub>, 300MHz );de 

I. 96 - 2.00 (1 H, ra ), 2.13 - 2.19 (1 H, m ), 2.44 (3 H, s ), 
2.50 - 2.68 (4 H, m ),3.24 (2 H, s ), 3.33 - 3.39 (1 H, m ), 3.52 

- 3.78 (13 H, m ), 4.08 - 4.20 (1 H, m ), 4.19 (1 H, d, 
J=15.9Hz ), 4.56(1 H, brs ), 4.74 (1 H, d, J=15.9Hz ), 6.32 - 
6.40 (2 H, m ), 6.47 (1 H, d, J=9.0Hz ), 6.89 - 6.93 (1 H, m ), 



Page 146 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



-7.06(2H,m), 7.15(lH,t,J=8.7Hz), 7.24(lH,t,J= 
8.4Hz), 8.07(lH,s). 

[0108] 

mmm so 

(it&fy 80 (DM&) 

(0J9g)(DN > N.v^;u^>/UATSK(5ml);'S;^lC 
N-[3-(3--j7PP77iy+v)^x— ;U]-2->^;L,-8-[2 

^tKPe'JK[2,3-d]t 0 U^v>-5-T5> = ^^ 
(0.30g)£iJQ*_T^;U-C 1 B#Fp1*f #Lfc 0 



i*l£;bU^A(0.14g)£AQ*. 1 f$P*1lf #Lfc 0 
3^b^HJ^A(75mg)£Jjn*. mSTMB#F B 1M 

^PP^^^U^^^^Smg)^^. MST: 1 
6 B#ra«^Lfco 

^x^^u^a^^K-e 3 [Ek fi&ft]£i£7K-e 1 
v'j*y;u*^A^7PTh^^-(^»14. m 

,S$I§U N-[3-(3^PP7x/^>)7i-JH-2-y 

^;u-8-[2-(4-((^;i,x;l,^t— ;u)y^u)-i-t° 

^v-;U)-2-^-^rVX^;U]-5 > 6J,8--T'h^tKP 
L°UK[2,3-d]L°U=v>-5-7S>(<b^ 80)(0.10 

'H-NMRCCDCls^OOMHz) d 1 .92-2.28(2H,m), 
2.18(3H,s), 2.58(3H,s), 2.61-2.70(4H,m), 3.30- 
3.44(1 H,m), 3.45-3.76(5H,m), 3.92(2H,s), 4.02 
-4.15(lH,m), 4.19(lH,d,J=16.2Hz), 4.56(lH,br 
s), 4.76(1 H,d,J=l 6.2Hz), 6.35-6.37(2H,m), 6.47 
(lH,d,J=9.2Hz), 6.87-6.94(lH,m), 7.00-7.07(2 
H,m), 7.15(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.4Hz), 
8.07(lH,s). 

[0109] 

mmmsi 

Ctb^fej 81 (DlSiS) 

4-(^pp>^^)-3,5-^>^;u-rv7t-^l^y— ;u 

(53mg)<tj*K*U^i*(0.23g)tf> N,N-v^;U* 
;U ATSK(5ml)J§;^lr N-[3-(3-<7 aD7i;*v) 
JU]-2->TJU-8-[2-7|-^rV-2-(l-t 0 ^V- 
;U)X5 1 ;U]-5 > 6,7,8-^h^tKPt 0| JK[2,3-d]t 0| JS 
v>-5-TS>HiSK^(0.20g)ir3^^^h'J^A 
(49mg)£»];i. SST? 2 ftfffl 30 ^St^Lfco 
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7.01 -7.06 (2 H, m),7.15(l H, t, J=8.7Hz), 7.24(1 H, t, 
J=8.4Hz ), 8.07(1 H,s). 

[0108] 

Working Example 80 

(Production of compound 80 ) 

chloro (methylthio ) methane (53 mg ) with in N, N- 
dimethylformamide (5 ml ) solution of potassium carbonate 
(0. 1 9 g ) 1 hour it agitated with room temperature N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7and 8 -tetrahydro pyrido 
including [2 and 3 -d ] pyrimidine -5-amine trihydrochloride 
(0.30 g). 

Including potassium carbonate (0.14 g ), 1 hour it agitated. 

Including sodium iodide (75 mg ), 4 hours it agitated with 
room temperature . 

Including chloro (methylthio ) methane (48 mg ), 16 hours it 
agitated with room temperature . 

Including ethylacetate , with water one time you washed with 
the thrice , saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 - (methyl sulfanyl ) methyl ) - 1 
-piperazinyl ) -2- oxo ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 80 ) 
(0. 1 0 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.92 - 2.28 (2 H, m ), 2.18 (3 H, s ), 2.58 (3 H, s ), 2.61 - 2.70 
(4 H, m ), 3.30 -3.44 (1 H, m ), 3.45 - 3.76 (5 H, m ), 3.92 (2 
H, s ), 4.02 - 4.15 (1 H, m ), 4.19 (1 H, d, J=16.2Hz ), 4.56 (1 
H, brs ),4.76 (1 H, d, J=16.2Hz ), 6.35 - 6.37 (2 H, m ), 6.47 
(1 H, d, J=9.2Hz ), 6.87 - 6.94 (1 H, m ), 7.00 - 7.07 (2 H, m ), 
7.15(1 H, t, J=8.4Hz ) 5 7.24 (1 H, t, J=8.4Hz ), 8.07 (1 H, s ). 

[0109] 

Working Example 81 
(Production of compound 81) 

4 - (chloromethyl ) - 3 and 5 -dimethyl isoxazole (53 mg ) 
with in N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.23 g Equivalent of 2 hours 30 it 
agitated with room temperature N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 
6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.20 g ) with including the sodium 
iodide (49 mg ). 
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Btxf^fzttLfco 

;^L.N-[3-(3-^PP^xy^rv)3?x-;U]-8-[2- 

tf^V— ;U)-2-^+VXfjU]-2->f^-5 5 6,7,8- 
-xh^tKPeuK[2,3-d]t°»J5^>-5-7^>0b^ 
% 81)(0.13g)£7^U:77XfcLT»fco 

^-NMRCCDCls^OOMHz) <5 1 .94-2.05(lH,m), 
2.10-2.20(lH,m), 2.26(3H,s), 2.34(3H,s), 2.38- 
2.48(4H,m), 2.44(3H,s), 3.26(2H,s), 3.31-3.38 
(lH,m), 3.50-3.68(5H,m), 4.07(1 H,d,J=6.9Hz), 
4.1 8(lH,d,J=l 5.9Hz), 4.55(lH,brs), 4.73(lH,d,J 
= 15.9Hz), 6.35-6.37(2H,m), 6.47(lH,d,J=7.8H 
z), 6.89-6.93(1 H,m), 7.01(lH,U=2.4Hz), 7.04- 
7.07(lH,m), 7.15(lH,t,J=8.7Hz), 7.24(1 H,t,J=8. 
4Hz), 8.08(lH,s). 

[0110] 

mmm 82 
(ft** 82 nttm 

N,N-S/^;UT^ l J;UT5K(0.10g)th l JX5 1 yU 
T5>(0.35ml)(DX^y— JK5ml)jg?$IC N-[3-(3- 
^pa7iy+*>pi-^]-2->f;i/-8-[2-t+v- 

2-(l-tf'<^V— ;U)X^U]-5,6,7,8-Th^tKPfc: 
UK[2,3-d]t°'J5y>-5-T5> = tS»ta(0.30g)* 
AD*. 3 ft|««#Lfco 

19 mmumm^Ltzo 



Kx^;u)|cf^Lfc 0 

i8$§U 3-[4-((5-(3-(3-^PP7iy+v)7-'jy) 
-2-^;U-6J-vtKPt 0, jK[2,3-d]t O| J = v>-8(5 

H)->f;u)T4z^;U)-i-t 0 ^^vx;L,].N,N-'yy9 1 
;i/^P/OT5K(fc«* 82)(0.22g)^T^E;U^T 

'H-NM^CDCU^OOMHz) <5 1.94-2. 06(1 H,m), 
2.12-2.23(lH,m), 2.44(3H,s), 2.47-2.59(6H,m), 

2.78(2H,t,J=7.8Hz), 2.96(3H,s), 3.03(3H,s), 3. 
31-3.38(lH,m), 3.52-3.70(5H,m), 4.12(lH,d,J= 
7.2Hz), 4.18(lH,d,J=16.5Hz), 4.52-4.60(1 H,m), 

4.75(lH,d,J=16.5Hz), 6.34-6.37(2H,m), 6.45- 



It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagemkaramukuromatogurafli ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - 
(4 - (3 and 5 -dimethyl -4- isooxazolyl ) methyl ) - 1 
-piperazinyl ) -2- oxo ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 81 ) (0.13 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.94 - 2.05 (1 H, m ), 2.10 - 2.20 (1 H, m ), 2.26 (3 H, s ), 
2.34 (3 H, s ), 2.38 -2.48 (4 H, m ), 2.44 (3 H, s ), 3.26 (2 H, 
s ), 3.31 - 3.38 (1 H, m ), 3.50 - 3.68 (5 H, m ), 4.07 (1 H, d, 
J=6.9Hz ),4.18 (1 H, d, J=15.9Hz ), 4.55 (1 H, brs ), 4.73 (1 

H, d, J=l 5.9Hz ), 6.35 - 6.37 (2 H, m), 6.47 (1 H, d, 
J=7.8Hz ), 6.89 - 6.93 (1 H, m ),7.01 (1 H, t, J-2.4Hz ), 7.04 - 
7.07 (1 H,m), 7.15(1 H, t, J=8.7Hz ), 7.24(1 H, t, J=8.4Hz ) 
8.08(1 H,s). 

[0110] 

Working Example 82 
(Production of compound 82 ) 

N, N- dimethyl acrylamide (0. 1 0 g ) with in ethanol (5 ml ) 
solution of triethylamine (0.35 ml ) 3 hours itagitated with 
room temperature N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 
8-tetrahydro pyrido including [2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.30 g ). 

19 hour heating and refluxing it did. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, 3 - [4 - (5 - (3 - (3 -chlorophenoxy ) anilino ) - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) acetyl ) -1- piperazinyl ] -N, N- dimethylpropane 
amide it acquired (compound 82 ) (0.22 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 

I. 94 - 2.06 (1 H, m ), 2.12 - 2.23 (1 H, m ), 2.44 (3 H, s ), 
2.47 - 2.59 (6 H, ni ),2.78 (2 H, t, J=7.8Hz ), 2.96 (3 H, s ), 
3.03 (3 H } s ), 3.31 - 3.38 (1 H, m ), 3.52 - 3.70 (5 H, m ), 
4.12 (1 H, d, J=7.2Hz ),4.18 (1 H, d, J=16.5Hz ), 4.52 - 4.60 
(1 H, m ), 4.75 (1 H, d, J=16.5Hz ), 6.34 - 6.37 (2 H, m ), 6.45 
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6.49(lH,m), 6.89-6.92(1 H,m), 7.01(lH,t,J=2.1H 
z), 7.03-7.06(lH,m), 7.1 5(lH,t,J=8.7Hz), 7.24 
(lH,t,J=8.1Hz), 8.07(lH,s). 

Com] 

mmm 83 

(it^m 83 <DM&) 

7}t : 7>CD J rh J 7tKP^ : 7>5§;'$(1.02M, 22ml)(Z 
0 deg C t 2-[5-(3-(3^PP7iy*y)7-'J/) 
-2-^ ^U-6,7- 5? t KP t° U K[2,3-d]tf «J 5y>-8(5 
H)--< >U]-N-y : ? 1 ;UT-t?KT5K(0.90g)$iJPx. > 2 

0 deg C"^;B^K(3.7ml)^Q^..70 deg C~C4 

*+r->:I^x^;u=i : 2 frt>x$y— ;U:^X 
^;U=l:10)IC^Lfco 

ilffiL.N-[3-(3-^PP^xy^v)^x-;U]-2-> 
^;U-8-[2-(^yUTSy)X5 L ;U]-5 s 6 ) 7,8--7 L h : 5t 
KPe'jK^^-die'J^vV-S-TS^C^b^^ 83) 
(O^g^T^E^U^TXirLTWfco 

l H-NMR(CDCl 3 ,200MHz) S 1 .82-2.1 8(2H,m), 
2.458(3H,s), 2.463(3H,s), 2.84(2H,t,J=6.2Hz), 
3.32-3.40(lH,m), 3.47-3.74(2H,m), 3.84-3.98(1 
H,m), 4.07-4.1 7(1 H,m), 4.49(lH,brs), 6.34-6.3 
8(2H,m), 6.43-6.47(1 H,m), 6.91(iH,ddd,J=1.2H 
z,2.2Hz,8.0Hz), 6.70-7.08(2H,m), 7.15(lH,t,J= 
8.0Hz), 7.24(1 H,t,J=8.0Hz), 8.02(1 H,s). 

[0112] 

nmm 84 
(it^M} 84 <Dmm 

N-[3-(3-->PP7iy^vpi-;H-2-^^-8-[2 
-(^JUT^^x^JH-S^^h^tKPeuK 
[2,3-d]t O| JSv>-5-7^>(0.20g).3^^h , J^ 
A(70mg). j^*'J^A(78mg)CQ N,N-y^f^ 
7t^UA7^K(5ml)?§;i£fC 2-^PP-N,N-v>5 1 ;U 
T^K7^K(0.06ml)£jQ;^ 18"^ 12 RMSttt 
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-6.49(1 H,m), 6.89-6.92(1 H,m), 7.01 (1 H, t, J=2.1Hz), 
7.03 - 7.06 (1 H, m ), 7.15 (1 H, t, J=8.7Hz ) 7.24 (1 H, t, 
J=8.1 Hz), 8.07(1 H, s). 

[0111] 

Working Example 83 
(Production of compound 83 ) 

In tetrahydrofuran solution (1 .02 M, 22ml ) of borane 2 hours 
heating and refluxing it did with 0 deg C 2 - [5 - (3 - (3 
-chlorophenoxy ) anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- methyl acetamide 
including (0.90 g ). 

With 0 deg C 40 minutes it agitated with 70 deg C including 
concentrated hydrochloric acid (3.7 ml ). 

It neutralized with saturated sodium bicarbonate * water, 
thrice extracted with the ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , hexane :ethylacetate =1:2 ethanol :ethylacetate =1:10 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (methylamino ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 83 ) (0.47 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.82-2.18 (2 H, m), 2.458 (3 H, s ), 2.463 (3 H, s ), 2.84 (2 
H, t, J=6.2Hz ), 3.32 - 3.40(1 H, m ), 3.47 - 3.74 (2 H, m ), 
3.84 -3.98(1 H, m), 4.07-4.17(1 H, m ), 4.49(1 H, brs ), 
6.34 -6.38 (2 H, m ), 6.43 - 6.47 (1 H, m ), 6.91 (1 H, ddd, 
J-l .2Hz , 2.2Hz , 8.0Hz ), 6.70 - 7.08 (2 H, m ), 7. 1 5 (1 H, t, 
J=8.0Hz), 7.24 (1 H, t, J=8.0Hz ),8.02 (1 H, s ). 

[0112] 

Working Example 84 
(Production of compound 84 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(methylamino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-amine (0.20 g ), the sodium iodide 
(70 mg ), in N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (78 mg ) 12 hours it agitatedwith room 
temperature 2 -chloro -N, N- dimethylacetamide including 
(0.06 ml ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
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Hfjkx^;- JU-10:l)lcttLfc o 

58«SU 2-[(2-(5-(3-(3-<7 P P 7x/+i/)7- 'J -/) 

-2-^;u-6j-vtKnt 0 'JK[2,3-d]t°U=v>-8(5 
H)-<;u)a:^;u)(y^;u)T^y]-N,N-v>^;uT 
-tzKF£F(lt;^ 84)(76mg)$-T z E;^TXi:L 

'H-NMR^CDCh^OOMHz) 5 1.80-1.94(lH,m), 
2.08-2.18(lH,m), 2.42(3H,s), 2.46(3H,s), 2.73 
(2H,t,J=6.0Hz), 2.86(3H,s), 2.97(3H,s) s 3.26-3. 
33(3H,m), 3.44-3. 53(lH,m), 3.66-3.74(lH,m), 
4.10-4.19(lH,m), 4.44-4. 60(2H,m), 6.33-6.38(2 
H,m), 6.47-6.50(lH,m), 6.89-6. 92(2H,m), 7.00 
(lH,t,J=2.1Hz), 7.03-7.06(lH,m), 7.14(lH,t,J= 
8.1Hz), 7.23(1 H,t,J=8.1 Hz), 8.00(lH,s). 

[0113] 

mmm 85 

(4b^85 (Dfflit) 

N-[3-(3-^PP^xy^->)^x-;U]-2->^;U-8-[2 

-(^^TS^x^^uj-s^s-^h^tKne'JK 

[2,3-d]t c, J^V>-5-TS>(0.20g).a^{t+h'J^ 
A(70mg). KK^ , J^A(78mg)C7) N,N-V>T>IU 

,1-x;UAT^K(5ml)i§;^lzi-(^PPT-bT;U)t°P 
'J v>(76mg)^ia^. ISt 12 B*M«#Lfco 



®x^;U)|c^Lfco 

IiSL,N-[3-(3-^PP7xy+y)7x~^]-2^ 
^;U-8-[2-(^^;K2-^^V-2-(l-tfP l JV~^)X 
^;U)TSy)X^;U]-5,6,7,8- J fh^tKPt° , jK[2,3 
-d]lf'J5v>-5-75>({b£1ftl 85)(152mg)£r^E 

^-NMR^DCls^OOMHz) <5 1 .73-1 .94(5H,m), 
2.08-2. 19(lH,m), 2.42(3H,s), 2.44(3H,s), 2.64- 
2.77(2H,m), 3.13(lH,d,J=14.7Hz), 3.22(lH,d,J= 
14.7Hz), 3.22-3.48(6H,m), 3.67-3.76(lH,m), 4. 
ll-4.21(lH,m), 4.44-4.52(lH,m), 4.56-4.64(lH, 
m), 6.32-6.36(lH,m), 6.41(lH,t,J=2.4Hz), 6.50- 
6.52(lH,m), 6.90(lH,dd,J=2.4Hz,8.4Hz), 7.01- 
7.04(2H,m), 7.15(lH,t,J=8.1Hz), 7.23(lH,t,J=8. 
4Hz), 8.00(1 H,s). 

[0114] 
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dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatoguratli ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, 2 - [ (2 - (5 - (3 - (3 -chlorophenoxy ) anilino ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) ethyl ) (methyl ) amino ] -N, N- dimethylacetamide it 
acquired (compound 84 ) (76 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .80 - 1 .94 (1 H, m ), 2.08 - 2. 1 8 (1 H, m ), 2.42 (3 H, s ), 
2.46 (3 H, s ), 2.73(2 H, t, J=6.0Hz ), 2.86 (3 H, s ), 2.97 (3 H, 
s ), 3.26 - 3.33 (3 H, rn ), 3.44 - 3.53 (1 H, rn ), 3.66 - 3.74 (1 
H, m ),4.10 - 4.19 (1 H, m ), 4.44 - 4.60 (2 H, m ), 6.33 - 6.38 
(2 H, m ), 6.47 - 6.50 (1 H, m ), 6.89 -6.92 (2 H, m ), 7.00 (1 

H, t, J=2.1Hz ), 7.03 - 7.06 (1 H, m ), 7.14 (1 H, t, J=8.1Hz ) 
7.23 (1 H, t, J=8.1Hz ), 8.00 (1 H, s ). 

[0113] 

Working Example 85 
(Production of compound 85 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(methylarnino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-amine (0.20 g ), the sodium iodide 
(70 mg ), in N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (78 mg ) 12 hours it agitatedwith room 
temperature 1 - including (chloroacetyl ) pyrrolidine (76 mg ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (methyl (2 -oxo -2- (1 -pyrrolidinyl ) ethyl ) 
amino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 
and 3 -d ] pyrimidine -5-amine (compound 85 ) (1 52 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 

I . 73 - 1 .94 (5 H, m ), 2.08 - 2.1 9 (1 H, m ), 2.42 (3 H, s ) s 
2.44 (3 H, s ), 2.64 -2.77 (2 H, m ), 3.13 (1 H, d, J=14.7Hz ), 
3.22 (1 H, d, J=14.7Hz ), 3.22 - 3.48 (6 H, m ), 3.67 - 3.76 (1 
H, m ), 4.1 1 - 4.21(1 H, m ), 4.44 - 4.52 (1 H, rn ), 4.56 - 4.64 
(1 H, m ), 6.32 - 6.36 (1 H, m ), 6.41 (1 H, t, J-2.4Hz ), 6.50 
-6.52 (1 H, m ), 6.90 (1 H, dd, J=2.4Hz , 8.4Hz ), 7.01 - 7.04 
(2 H, m ), 7.15 (1 H, t, J=8.1Hz ) 7.23 (1 H, t, J=8.4Hz ), 8.00 
(1 H,s). 

[0114] 
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mmm 86 

tfb£* 86 ®Hfi) 

l-7^7'jP>fJUt o P'Jv>(0.13g)^hUx5 1 ^7 F S 
>(0.35ml)<7)x£y— ^U(5ml)S5ftlCN-[3-(3-^P 
□7i/+vPx-;i/]-2^f^-8-[2-t*V-2-(l 

-t°^^v-;u)x^;u]-5A7,8-^h^tKPt°UK 

.[2,3-d]tf'J52/>-5-7S> = ttMtt(0.30g)*Jn 



8ttL. N-[3-(3-^nn7iy*i/pxz^].2-/ 
^;U-8-[2->j-+V-2-(4-(3-^-^V-3-(l-t 0 P'Jv?- 
/l/pneil/)-l-e^7i/-^)XfJI/].5 5 6 } 7,8-f 
h^tKPe , JK[2 t 3-d]tf l J5S?>-5-T5>rtb&«l 
86)(0.22g)^T : E^^7Xi:LTWfco 

'H-NMRCCDCla^OOMHz) d 1 .79-2.24(6H,m), 
2.40-2.64(6H,m), 2.44(3H,s), 2.80(2H,t,J=7.0H 
z), 3.28-3.74(10H,m), 4.05(lH,d,J=6.2Hz), 4.1 
9(lH,d,J=l 6.2Hz), 4.54(lH,brs), 4.73(lH,d,J=l 
6.2Hz), 6.32-6.40(2H,m), 6.44-6.48(1 H,m), 6.9 
0(lH,ddd,J=1.2Hz,2.2Hz,8.4Hz), 7.00-7.08(2H, 
m), 7.15(lH,t,J=8.4Hz), 7.24(lH,t,J=7.6Hz), 8. 
07(lH,s). 

[0115] 

mmm si 
(it^ 87 <Dmm 

1 .(4-^7 P P ~?$S -OU)t° P 'J v>>(0. 1 7g)tf> N,N- 
(0.46g).N-[3-(3-<7PP^xy^ri>)Px-^]-2-/ 
7,8-^K^tKPt 0, JK[2 s 3-d]t 0, JSv>-5-T^> = 

^K^(o.4o g ) . a O <b+ h 1 ) ^ MO- 1 o g )£ An * % 

60 deg C-C3 BIHiaffLfco 

7KT* l Bftl\«Mlvy*S/'>AT?tt«lLfc. 



&X^U*^ft|gx^U:X$/— ;b=20:l)IC# 

ilffiL.N-[3-(3-^7PP^xy^rv)^x-^]-2-> 
^;U-8-[2-^+V-2-(4-(4-^-^rV-4-(l-t°P'Jv- 
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Working Example 86 
(Production of compound 86 ) 

1 -acryloyl pyrrolidine (0.13 g ) with 22 hour heating and 
refluxing it made ethanol (5 ml ) solution of triethylamirie 
(0.35 ml ) N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- 
[2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido including [2 and 3 -d ] pyrimidine -5-amine 
trihydrochloride (0.30 g ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate rethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (3 -oxo -3- (1 -pyrrolidinyl ) 
propyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 86 ) (0.22 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 

1.79 - 2.24 (6 H, m ), 2.40 - 2.64 (6 H, m ), 2.44 (3 H, s ), 

2.80 (2 H, t, J=7.0Hz ), 3.28 -3.74 (10 H, m ), 4.05 (1 H, d, 
J=6.2Hz ), 4.19 (1 H, d, J=16.2Hz ), 4.54 (1 H, brs ), 4.73 (1 
H, d, J=l 6.2Hz ), 6.32 - 6.40 (2 H, m ), 6.44 -6.48 (1 H, m ), 
6.90 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.4Hz ), 7.00 - 7.08 (2 H, 

m ), 7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=7.6Hz ), 8.07 (1 H, 
s). 

[0115] 

Working Example 87 
(Production of compound 87 ) 

1 - In N, N- dimethylformamide (5 ml ) solution of (4 -chloro 
butanoyl ) pyrrolidine (0.17 g ) 3 -day period it agitatedwith 
60 deg C potassium carbonate (0.46 g ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-amine trihydrochloride (0.40 g ), including 
sodium iodide (0.10 g ). 

It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate :ethanol =20:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (4 -oxo -4- (1 -pyrrolidinyl ) 
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)Vp¥l\,y\-\*'< ! 7*s— ;U)X^^U]-5 ( 6,7,8- : rh 
^tKPt°'JK[2,3-d]e'J5v>-5-T5>(1b^^ 8 
7X0.1 lg^T^^^TXirLTlifco 

'H-NMR(CDCl 3> 200MHz) d 1.76-2.24(8H,m), 
2.31(2H,t,J=7.0Hz), 2.40-2.56(6H,m), 2.44(3H, 
s), 3.30-3.74(10H,m), 4.05-4.09(lH,m), 4.19(1 
H,d,J=15.6Hz), 4.56(lH,brs), 4.74(1 H,d,J=l 5.6 
Hz), 6.35-6.38(2H,m), 6.44-6.48(1 H,m), 6.91(1 
H,ddd,J=1.2Hz,2.2Hz,8.2Hz), 7.00-7.1 l(2H,m), 
7.15(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.0Hz), 8.07(1 
H,s). 

[0116] 

mmm 88 
(it-am 88 o>m&) 

7X*<b^-h l J-t7A(;S1±. 60%. 0.27g)^'N^-y-> 
t!i5tl^ > N > N-vp' ; ? L ;U^UAT5K(10ml)IC^ji 

0 deg C X' 2-^5 L ;U-7 > 8-^tKne«JK[2,3-d]t° 
'J5e/>-5(6H)-7j->(0.50g)*JlPx.. 0 deg C 7? 1 

o *}\ sa-c 10 Lfc 0 

0 deg C t? 2-(-5>0 0;<^U)-l--2 > Pt?JU-lH->f'S 
# .ll4M*tt(0.67g)$can;l. 

au. 12 m mmwLtzo 



7kH£I^x^;i/T? 2 tslttaiLfco 

;s$[SU JgSi:: 3-(3-^DP7iy*'>)7= M>(1. 
2g)£*Q*.. h;UX>(10ml)rcJt^L.p-h;UX> 
^;i/*>Bft— *fP*(33mg)$Jn*s 20 ^Fb1*Q 

i/'JA^I/*7A^P7hy7^-(Baxfjl/ 
^b«iXfykX$y- JU=10:l)ICttLfc o 

7K*<b7t^*-J-MJ^i*(0.16g)* ft»(0.14ml) 
£*Dtu 45 »«»Lfco 
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butyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 87 ) (0. 1 1 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.76 - 2.24 (8 H, m ), 2.31 (2 H, t, J=7.0Hz ), 2.40 - 2.56 (6 H, 
m ), 2.44 (3 H, s ), 3.30 -3.74 (10 H, m ), 4.05 - 4.09 (1 H, 
m ), 4.19 (1 H, d, J=l 5.6Hz ), 4.56 (1 H, brs ), 4.74 (1 H, d, 
J=l 5.6Hz ), 6.35 - 6.38 (2 H, m ),6.44 - 6.48 (1 H, m ), 6.91 
(1 H, ddd, J=l .2Hz , 2.2Hz , 8.2Hz ), 7.00 - 7.1 1 (2 H, m ), 
7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.07 (1 H, s ). 

[0116] 

Working Example 88 
(Production of compound 88 ) 

You washed sodium hydride (oily , 60%, 0.27g ) with 
hexane , suspension did in the N, N- dimethylformamide (10 
ml). 

With 0 deg C with 0 deg C 10 min it agitated with 10 min , 
room temperature 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on including (0.50 g ). 

With 0 deg C temperature rise it did gradually in room 
temperature 2 - (chloromethyl ) - 1 -propyl -lH-imidazole 
acetate including (0.67 g ), 12 hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer and washed with saturated saline , 
dried with the magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ). 

It concentrated, in residue it melted in toluene (10 ml ) 3 - 
including(3 -chlorophenoxy ) aniline (1 .2 g ), 20 hour heating 
and refluxing it did including p-toluenesulfonic acid acid 
monohydrate (33 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] (From 
ethylacetate ethylacetate :ethanol =10:1 ). 

Concentrating, it melted residue in methanol (10 ml ), 45 
minutes itagitated with room temperature sodium 
cyanoborohydride thorium (0.16 g ), including acetic acid 
(0.14 ml). 
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*«H**T? 2 le], fiSfna«l7KT l m 

x$/— ;U=10:l)lC#Lf=o 

jS^L,N-[3-(3-^PP77aiy^>)7x— >IU]-2-^ 
^;U-8-[(l-:?Pt:./U-lH-'r££V— ;u-2--f;u)> 
^^]-5,6,7,8-^h^th*Pt 0| JK[2,3-d]t°USv^- 
5-7£>(-(b£-*&> 88)(0.48g)^T^;U7TXi:LT 

'H-NMR(CDCl 3 ,200MHz) d 0.88(3H,t,J=7.6Hz), 
1.63-1.82(2H,m), 1.86-2.20(2H,m), 2.50(3H, 
s), 3.49-3.55(2H,m), 3.99(lH,brs), 3.99-4.07(2 
H,m), 4.50(lH,brs), 4.9 l(lH,d,J=l 5.0Hz), 5.06 
(lH,d,J=15.0Hz), 6.31 -6.3 8(2H,m), 6.41-6.46(1 
H,m), 6.87-6.92(lH,m), 6.89(1 H,d,J=l-4Hz), 6. 
97(lH,d,J=1.4Hz), 6.99-7.07(2H,m), 7.14(lH,t,J 
=8.2Hz), 7.23(1 H,t,J=8.2Hz), 8.08(lH,s). 

[0117] 

mmm 89 

(it-Sty!) 89 

TKHIb^-hU^X^tttt. 60%. 0.27g)£^*-y-> 
T?ifelVN,N-2?>^M^UA75K(10ml)IC»jH 

0 deg C V 2-^;U-7,8-v?fcKPtf'JK[2,3-d]fc? 
'J5v?>-5(6H)-7|->(0.50g)^iinx.O deg C 1 
0 SST- 10 ««#Lfc. 

0 deg c-C4-(^pp>^yu)-5-^yu-i-^'Pt 0 ;u 
-iH--fs$V— ;UfiKtt(o.7ig)£in*.» 1 mm 



->'J*>r;u*7A^PVh^^-(^*14. ft 

ft»x*;u*tti2. s ^F^!fei^iit5£Lfc„ 

55SS»*L, 3-(3-50D7i^>>)7- 
'J >(0.75g)£ AO X. . h;UX>(5mI)l Cjt Lfco 

p-h;UXi/X;U7t;>M-7Kfa!fe)(22mg)^J}nx., 2 
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It concentrated, it extracted with ethylacetate including 
saturated sodium bicarbonate *water. 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (1 -propyl -lH-imidazole -2- yl ) methyl ] - 5, 6, 
7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 88 ) (0.48 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
0.88 (3 H, t, J=7.6Hz ), 1.63 - 1.82 (2 H, m ), 1.86 - 2.20 (2 H, 
m ), 2.50 (3 H, s ), 3.49 -3.55 (2 H, m ), 3.99 (1 H, brs ), 3.99 
- 4.07 (2 H, m ), 4.50 (1 H, brs ), 4.91 (1 H, d, J=15.0Hz ), 
5.06(1 H, d, J=15.0Hz), 6.31 -6.38(2 H,m), 6.41 -6.46(1 
H, m ), 6.87 - 6.92 (1 H, m ), 6.89 (1 H, d, J=1.4Hz ), 6.97 (1 
H, d, J=1.4Hz ), 6.99 - 7.07(2 H, m ), 7.14 (1 H, t, J=8.2Hz ), 
7.23 (1 H, t, J=8.2Hz ), 8.08 (1 H, s ). 

[0117] 

Working Example 89 
(Production of compound 89 ) 

You washed sodium hydride (oily , 60%, 0.27g ) with 
hexane , suspension did in the N, N- dimethyl formamide (10 
ml ). 

With 0 deg C with 0 deg C10 min it agitated with 10 min , 
room temperature 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on including (0.50 g ). 

1 hour it agitated with 0 deg C 4 - (chloromethyl ) - 5 -methyl 
-1- propyl -lH-imidazole acetate including (0.71 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer and washed with saturated saline , 
dried with the magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ). 

Including ethylacetate , insoluble matter was filtered. 

It concentrated filtrate , in residue it melted in toluene (5 ml ) 
3 -including (3 -chlorophenoxy ) aniline (0.75 g ). 

Including p-toluenesulfonic acid acid monohydrate (22 mg ), 
21 hour heating and refluxing it did. 
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"C^fi Lb U/Co 

frbf£8$x^;kx£/— jU=10:l)lzttLf::o 

;1$gLT55^$>^y— ;U(5ml)lci:A\L, vT/ 
TkSHb/t^Jii^MJOA^Omg). Pl§(0.06ml) 

sjoju sa-e i «*iw«»Lfc. 

I«L.N-[3-(3-'?an7iy^->)7i-^]-2-> 
^l/-8-[(5->^b-l-'? , Qtr;U-lH--1'5$V— ;u-4 
-f;U)>^iU-]-5,6,7,8--T-h7th*Ptf'JK[2,3-d]e 

'H-NMR(CDCl 3 ,300MHz) <5 0.94(3H,t,J=7.2Hz), 
1.68-1.80(2H,m), 1.85-1. 96(lH,m), 1.99-2.10 
(lH,m), 2.31(3H,s), 2.49(3H,s), 3.57-3.61(2H, 
m), 3.76(2H,t,J=7.5Hz), 3.90(1 H,d,J=7.2Hz), 4. 
44-4.50(lH,m), 4.72(1 H,d,J=l 5.0Hz), 4.78(1H, 
d,J=15.0Hz), 6.30-6.36(2H,m), 6.40-6.44(lH, 
m), 6.88-6.91(lH,m), 7.00(lH,t,J=1.8Hz), 7.03- 
7.06(lH,m), 7.13(lH,t,J=8.1Hz), 7.23(1 H,t,J=8. 
1Hz), 7.34(1 H,s), 8.00(1 H,s). 

[0118] 

mmm 90 

(ib-SWa 90 CDMii) 

3-7x>'**>£S*B(0.20g)»2->5 l ;U-5,6 J 7 > 8- 
^h^tKnt°'JK[2,3-d]t° l J5v>-5-75>(0.14 
g), l-tKo^->^>l/h'JTl/-;u-7KfP!fel(0.1 
4g)(D N,N-i?>^-;U7l>;i/A7'5K(10ml)5§^lC, 
l-X^U-S-O-i^^l/rSV^Phf^A/U/Kv 
-f5KttKtt(0.l8g)* mx, M;£T* 12 HtMflMt 



;U)I=#L, «IBLfc. 
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Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate ethylacetate :ethanol =10:1 ). 

Concentrating, it melted residue in methanol (5 ml ), 1 hour 
itagitated with room temperature sodium cyanoborohydride 
thorium (70 mg ), including acetic acid (0.06 ml ). 

It concentrated, it extracted with ethylacetate including 
saturated sodium bicarbonate * water. 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (5 -methyl -1- propyl -lH-imidazole -4- yl ) 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 
-d ] pyrimidine -5 -amine (compound 89 ) (0.27 g ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
0.94 (3 H, t, J=7.2Hz ), 1 .68 - 1 .80 (2 H, m ), 1 .85 - 1 .96 (1 H, 
m), 1.99-2.10(1 H,m),2.31 (3 H,s),2.49 (3 H, s ), 3.57 - 
3.61 (2 H, m ), 3.76 (2 H, t, J=7.5Hz ), 3.90 (1 H, d, 
J=7.2Hz ), 4.44 - 4.50 (1 H, m ),4.72 (1 H, d, J=l 5.0Hz ), 4.78 
(1 H, d, J=15.0Hz ), 6.30 - 6.36 (2 H, m ), 6.40 - 6.44 (1 H, 
m ), 6.88 - 6.91 (1 H, m ), 7.00(1 H, t, J=1.8Hz ), 7.03 - 7.06 
(1 H,m),7.13 (1 H, t, J=8.1Hz),7.23 (1 H, t, J=8.1Hz ) 7.34 
(1 H,s), 8.00(1 H s s). 

[0118] 

Working Example 90 

(Production of compound 90 ) 

3 -phenoxy benzoic acid (0.20 g ), 2 -methyl -5, 6, 7, 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -amine (0. 14 
g ), 1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (10 ml ) solution of (0.14 g ), 12 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.18 g ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafli ] (basic , 
ethylacetate ), concentrated. 
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SIS^K»X^UT?gfeoT N-(2->^;U-5,6,7,8- 
T-h^tKPtf 'J K[2,3 -d] tf 'J ^ i/>-5-*0 U)-3-^x 
y*i/^>X75K(ft^« 90)(0.19g)£Slfe^ 

mp.235-237 deg C 



Washing residue with ethylacetate , N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) - 3 - it 
acquired the[fenokishibenzuamido ] (compound 90 ) (0.19 g ) 
as colorless crystal . 

mp.235-237deg C 





C21H20N4O2-O. 1 H20<hLT 






elemental analysis values 


C21H20N4O2*0.1 H20 doing 






Calcd. 


C, 69. 63; 


H, 5. 62; 


N, 


15. 47. 


Calcd. 


C,69.63; 


H,5.62; 


N, 


15.47 . 


Found 




C, 69. 45 




H, 5. 44 


N, 


15. 32. 


Found 




Q69.45 




H,5.44 


N, 


15.32 . 



'H-NMR^CDCh^OOMHz) d 2.00-2.24(2H,m), 
2.45(3H,s), 3.38-3.58(2H,m), 5.24-5.30(lH,m), 
5.44(lH,brs), 6.34(1 H,d,J=6.9Hz), 7.00-7.03(2 
H,m), 7.11-7. 16(2H,m), 7.33-7.50(5H,m), 8.07 
(lH,s). 

[0119] 

mmm 91 

eit£%9i <nmm 

7k*<ki-h'J'5A0tt , tt. 60%. 31mg)£-Mr-y-> 
"eftlVN f N-2?>^ t ;b^;UAT5K(3ml)lcRa[| 

X^;u [2-^f^-5-((3-7xy*v^>l/-f^)7 
5-/).6,7-S?tKPbf , JK[2,3-d]lfU5S/>-8(5H)--f 
;u]T-b-r-Ko.3ig)*fti*. Sil-cf 45 5MH»L 

fee 

a— K>£>(0.1 lg)(7) N,N-S/>*JU*;UAT5K 
(2ml)»«£ftl5L 3 BIHia»Lfco 

SBJUIU fE»x^;ur#*RU *T?3 [hL teffl* 

jgfisLTx^u [2-yf;u-5-(^f^(3-7iy+ 
vK>^^;U)T5y)-6,7-vtKae'jK[2,3-d]t° 
'J55/>-8(5H)-<^]T-bT— h(<b**B 91)(82m 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.00 - 2.24 (2 H, m ), 2.45 (3 H, s ), 3.38 - 3.58 (2 H, m ), 
5.24 - 5.30 (1 H, m ),5.44 (1 H, brs ), 6.34 (1 H, d, J=6.9Hz ), 
7.00 - 7.03 (2 H, m ), 7.1 1 - 7.16 (2 H, m ), 7.33 - 7.50 (5 H, 
m ), 8.07(1 H, s ). 

[0119] 

Working Example 91 
(Production of compound 91 ) 

You washed sodium hydride (oily , 60%, 31 mg ) with 
hexane , suspension did in the N, N- dimethylformamide (3 
ml ). 

Including ethyl [2 -methyl -5- (3 -phenoxy benzoyl ) amino ) 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetate (0.31 g ), 45 minutes it agitated with the room 
temperature . 

Including N, N- dimethylformamide (2 ml ) solution of 
iodomethane (0. 1 1 g ), 3 -day period it agitatedwith room 
temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ), furthermore attached on 
rshirikagerukuromatogurafli ] (ethylacetate ). 

Concentrating, it acquired ethyl [2 -methyl -5- (methyl (3 
-phenoxy benzoyl ) amino ) - 6 and 7 -dihydro pyrido [2 and 3 
-d ] pyrimidine -8 (5 H ) -yl ] acetate (compound 91 ) (82 
mg ) as oil . 



Page 155 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

'H-NMRCCDCla^OOMHz) d 1.23-1.32(3H,m) 3 
1.8-2.4(4H,m), 2.46(3H,s), 2.76-2.87(3H,m), 3. 
2-3.8(2H,m), 4.07-4.26(3H,m), 4.40-4.47(lH, 
m), 4.97(0.5H,brs), 5.91(0.5H,brs), 7.01-7.08(4 
H,m), 7.15(2H,d,J=19.0Hz), 7.3 l-7.42(3H,m), 
7.87(lH 5 s). 

[0120] 

mmm 92 

(it&m 92 (DtSig) 

[2-^^>u-5.(y^;u(3-^xy^pv^>y^^)TS 

y)-6J-vtKnt 0r jK[2,3-d]t°'^v>-8(5H)--r 
JU]SF^(60mg). 2-^E>IU7t-vU>-4-^;UX^>7 7 ^ 
>(27mg). l-tKP+V'Ol/h'JTy— 
*n«l(32mg)a> N,N-i/>^;U7^;UA75K(3ml) 
iSSfclc. i.if;b-3.(3«y^f^7Sy^Pt 0 ji) 

*;U7K^^f5K*M*(40mg)$»DA.SaT? 12 

;u : x$y— ;u=io:i)fcttU N-^;u- 
N-[2->^;U-8-(2-((2-(4-^E;U7txU-;U)X^;U)T 
Sy)-2-^-^VX^^)-5,6 5 7,8-Th^tKPt 0| jK 
[2,3-d]t 9| JSy>-5-^^]-3-7x/+y^>X75 
K«fc*&«a 92)(52mg)£7^U:?7;*i:L"C»fco 

^-NMRCCDCh^OOMHz) <S 2. 10-2.28(2H,m), 
2.37-2.46(6H,m), 2.48(3H,s), 2.81(3H,brs), 3.3 
l-3.40(2H,m), 3.42-3.74(6H,m), 4.10-4.43(2H, 
m), 4.95(0.5H,brs), 5.82(0.5H,brs), 6.69(1 H,br 
s), 7.00-7. 18(6H,m), 7.3 l-7.39(3H,m), 7.89(1 
H,s). 

[0121] 

Mm 93 

5-^PP-2-^;Ut o, jK[2,3-d]t: O| J^v>(50mg, 
0.28mmol)^X^y— jU(3.0ml)|Cj§fl?$-&. 7- 
'J>(0.040ml)Sl/ili^^(0.045ml)^iQ7Lfc o 

I^MSSt 2.5 IftMJJttt Lfco 

ftKx^;u(ioomi)**nx.fco 

S*1ft£*(50ml);Rtffifnft**(30ml)-egfc 
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<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.23 - 1 .32 (3 H, m ), 1 .8 - 2.4 (4 H, m ), 2.46 (3 H, s ) s 2.76 - 
2.87 (3 H, m ),3.2 - 3.8 (2 H, m ), 4.07 - 4.26 (3 H, m ), 4.40 - 
4.47 (1 H, m ), 4.97 (0.5 H, brs ), 5.91 (0.5 H, brs ), 7.01 -7.08 
(4 H, m ), 7.15 (2 H, d, J-19.0Hz), 7.31 - 7.42 (3 H, m ), 7.87 
0 H,s). 

[0120] 

Working Example 92 
(Production of compound 92 ) 

[2 -methyl -5- (methyl (3 -phenoxy benzoyl ) amino ) - 6 and 
7 -dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetic acid (60 mg ), 2 -morpholine -4- yl ethane amine (27 
mg ), 1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (3 ml ) solution of the(32 mg ), 1 2 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (40 mg ). 

With ethyl acetate twice after extracting, it made saturated in 
the water layer including salt , it concentrated, including 
waterfurthermore twice extracted with ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ), concentrated and N- methyl -N- 
[2 -methyl -8- (2 - (2 - (4 -morpholinyl ) ethyl ) amino ) - 2 
-oxo ethyl ) -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] - 3 - itacquired [fenokishibenzuamido ] 
(compound 92 ) (52 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.10 - 2.28 (2 H, m ), 2.37 - 2.46 (6 H, m ), 2.48 (3 H, s ), 
2.81 (3 H, brs ), 3.31 -3.40 (2 H, m ), 3.42 - 3.74 (6 H, m ), 
4.10 - 4.43 (2 H, m ), 4.95 (0.5 H, brs ), 5.82 (0.5 H, brs ), 
6.69 (1 H, brs ),7.00 - 7.18 (6 H, m ), 7.31 - 7.39 (3 H, m ), 
7.89(1 H, s). 

[0121] 

Working Example 93 
(Production of compound 93 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(50 mg , 0.28mmol ) in ethanol (3.0 ml ), aniline (0.040 ml ) 
and itadded concentrated hydrochloric acid (0.045 ml ). 

mixture 2.5 hours was agitated with room temperature . 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution . 

ethylacetate (100 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ), organic layer wasdried with anhydrous magnesium 
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93)(60mg)£Jtfe@tt<hLT*»fco 

7C*#Wflt C 14 H 12 N 4 -0.25H 2 O tL 
X 



Calcd:C,69.84;H,5.23;N,23.27. 

Found:C,70. 1 2;H,5. 1 8;N,23. 1 7. 

, H-NMR(200MHz,DMSO-d 6 ) 6 2.76(3H,s), 6.91 
(lH,d,J=5.4Hz), 7.24(1 H,dt,J=7.0Hz), 7.39-7.52 
(4H,m), 8.63(lH,d,J=5.2Hz), 9.75(1 H,s), 9.89 
(lH,s). 

[0122] 

mmm 94 

(lb£%94 OWk) 

5-<?U P-2-*7JUtf 1 J K[2,3-d]tf 'J5v>(144m 
g. 0.80mmol)£x£/— /K8.0ml)l::9flP£l*« 2- 
[(4-^^v7i-^)^^77-^]7- U>(278 
mg)&tf»*»(0.135ml)£i]nx.fco 



BMx^;U(150ml)*lPAfco 
S^£*(50ml);&tfa&ftAtt7k(30ml)T?& 

^P7^5^-(A*if>:»8if^=l:l-» 

B8xf;kx$y- ;u=20:i)T*ffi§!fU ££>lcif 

LVN-[24(4->h*5/:7xXjU)XJl/:77X;U]:7x 
— ;u]-2->^;nf 'JK[2,3-d]t: 'J^V>-5-T^> 
(ft** 94)(45mg)***feH{*iLT»fc 0 

5c*»«f ffi C 21 H 18 N 4 OS <tLT 



Calcd:C,67.36;H,4.85;N s 1 4.96. 

Found:C,67.04;H,4.83;N,14.72. 

'H-NMR(200MHz,CDCl3) (5 2.89(3H,s), 3.75(3 
H,s), 6.76-6.82(3H,m), 7.14-7.44(6H,m), 7.69 
(lH.br), 8.72(1 H,br), 9.42(1 H,s). 

[0123] 



sulfate . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate -diisopropyl ether jpl 1 , it 
acquired N- (2 -methyl pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
aniline (compound 93 ) (60 mg ) as yellow solid . 

elemental analysis values 

C<sub>14</sub>H<sub>12</sub>N<sub>4</sub>*0.25H<sub>2</sub>O 
doing 

Calcd:C, 69.84;H, 5.23;N, 23.27. 



Found:C, 70.12;H, 5.18;N, 23.17. 

<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.76 (3 H, s ), 6.91 (1 H, d, J=5.4Hz ), 
7.24 (1 H, dt, J=7.0Hz ) s 7.39 - 7.52 (4 H, m ), 8.63 (1 H, d, 
J=5.2Hz ), 9.75(1 H, s ), 9.89 (1 H,s). 

[0122] 

Working Example 94 
(Production of compound 94 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(144 mg , 0.80mmol ) in ethanol (8.0 ml ), 2 - [ (4 
-methoxyphenyl ) sulfanyl ] aniline (278 mg )and it added 
concentrated hydrochloric acid (0.135 ml ). 

mixture 3 hours heating and refluxing was done. 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution . 

ethylacetate (150 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ), organic layer wasdried with anhydrous magnesium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate :ethanol =20:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , N- 
[2 - [ (4 -methoxyphenyl ) sulfanyl ] phenyl ] - 2 -methyl 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 94 ) (45 mg ) as pale yellow solid . 

elemental analysis values 

C<sub>2 1 </sub>H<sub> 1 8</sub>N<sub>4</sub>OS doing 
CalcdrC, 67.36;H, 4.85;N, 14.96. 
Found:C, 67.04;H,4.83;N, 14.72. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.89 (3 H, s ), 3.75 (3 H, s ), 6.76 - 6.82 (3 H, m ), 7.14 - 7.44 
(6 H, m ), 7.69(1 H, br ), 8.72 (1 H, br ), 9.42 (1 H, s ). 

[0123] 
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mmm 95 

5-i7PP-2-yT;Ut 0, jK[2,3-d]t o, JSv>(313m 
g. 1.74mmol)^x^y— Ji,(20m\)lzmM2lt % 2- 
Pxn;UX;U^T-;U)7 7 - , j>(1.75g)St/ 4 & 

;B^»*60 deg C "C 30 #H8«J*Lfco 

ft»x^AKi50ml)£irax.fc o 
;S*«D*7k(40ml)atfffifPftt6*(25ml)T?gfe 

ft»x^U)-C*M(U 2-^f;i,-N-[2-[(7x-^ 

x;u^T-^)^xx;u]t 0, JK[23-d]t 0| JSv>-5- 

75>(*fc*#!J 95)(188mg)^T ; E;U^TX<t:LT 
»fco ! H-NMR(300MHz,CDCl 3 )<52.91(3H,s), 
7.04(lH,d,J=5.4Hz), 7.15-7.24(6H,m), 7.45-7.5 
l(2H,m), 7.58(lH,dd,J=8.0,1.4Hz), 7.67(lH,dd, 
J=7.8,1.5Hz), 8.78(1 H,d,J=5.7Hz), 9.12(lH,s)J 

[0124] 

mmm 96 

(*b** 96 <*>»£) 

2- ^f;i/-N-[2-[pi-^x;u^7-^pi-;i/] 

t 0 UK[2,3-d]t 0| JSv>-5-T^>(185mg. 0.54mm 
ol)*B«x^;u(iiml)lz5S«*-& % 4 as*»- 
BMx^;u(0.30mi)SJnAfc o a**tsaif l 

2 B*iuiaitLf=oJEfl5iB*»taaL.2-^ju 

-N-[2-[(^xX^U^JU7TX;U)^xx;U]tf'JK[2, 

3- d]fcf , J5SJ>-5-7'5> 2 iglgtgClb^ 96)(193 
mg)£«ftB<*fcLT»fco**#*r1ll C 20 H I6 
N 4 S-2HCl-0.33H 2 O <t:LT Calcd:C,56.75;H,4.4 
4;N ) 13.24.Found:C,56.54;H,4.23;N,13.46. 1 H-NM 
R(300MHz,DMSO-d6) <5 2.85(3H,s), 6.38(lH,d,J 
=6.3Hz), 7.31(6H,br), 7.53(3H,br), 8.46(lH,d,J 
=7.5Hz), 10.17(lH,s), 12.03(lH,br).]] 



[0125] 
*J6« 97 
(it^m 97 0>»Jt) 

8-^;U-7,8-VtKPhf'JK[2 } 3-d]tfU^V>-5(6 
H)-^->(298mg. 1.83mmol) > 2-[(4-^n : E7i- 
^U)X>U^T^/U]T^ , J>(1.54g)^t/ p-HUX> 
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Working Example 95 
(Production of compound 95 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(313 mg , 1.74mmol ) in ethanol (20 ml ), 2 - (phenyl 
sulfanyl ) aniline (1.75 g )and it added 4 normal hydrochloric 
acid -ethylacetate (0.87 ml ). 

mixture 30 min was agitated with 60 deg C. 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution . 

ethylacetate (1 50 ml ) was added. 

mixture water (40 ml ) and was washed with saturated saline 
(25 ml ), organic layer wasdried with anhydrous magnesium 
sulfate . 

Under vacuum , to remove solvent , to refine residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=2:1 * ethylacetate ), 2 -methyl -N- [2 - It acquired [ (phenyl 
sulfanyl ) phenyl ] p)/rido [2 and 3 -d ] pyrimidine -5-amine 
(compound 95 ) (188 mg ) as amorphous . 
<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
2.91 (3 H, s ), 7.04 (1 H, d, J=5.4Hz ), 7.15 - 7.24 (6 H, m ), 
7.45 - 7.51 (2 H, m ), 7.58(1 H, dd, J-8.0, MHz ), 7.67 (1 H, 
dd, J=7.8, 1.5Hz ), 8.78 (1 H, d, J=5.7Hz ), 9.12 (1 H, s ). ] 

[0124] 

Working Example 96 
(Production of compound 96 ) 

2 -methyl -N- [2 - Melting [ (phenyl sulfanyl ) phenyl ] pyrido 
[2 and 3 -d ] pyrimidine -5-amine (185 mg , 0.54mmol ) in 
ethylacetate (11 ml ), it added 4 normal hydrochloric acid 
-ethylacetate (0.30 ml ). mixture 12 hours was agitated with 
room temperature . To filter reaction mixture , 2 -methyl -N- 
[2 - It acquired [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 
-d ] pyrimidine -5-amine dihydrochloride (compound 96 ) 
(193 mg ) as yellow solid . As elemental analysis values 
C<sub>20</sub>H<sub>16</sub>N<sub>4</sub>S*2HCl 
*0.33H<sub>2</sub>O CalcdrC, 56.75;H, 4.44;N, 
13.24.Found:C, 56.54;H, 4.23;N, 13.46.<sup>l</sup>H-nmr 
(300 MHz , DMSO -d<sub>6</sub> );de 2.85 (3 H, s X 6.38 
(1 H, d, J=6.3Hz ), 7.31 (6 H, br ), 7.53 (3 H, br ), 8.46 (1 H, 
d, J=7.5Hz ),10.17 (1 H, s ), 12.03 (1 H, br ). ]] 

[0125] 

Working Example 97 
(Production of compound 97 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (298 mg , 1 ,83mmol ), 2 - [ (4 -brornophenyl ) 
sulfanyl ] aniline (1.54 g ) and p-toluenesulfonic acid acid 
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XJU7fx>K— 7KfD%(35mg)^h;i/X>(10ml)lC 

S6tt* 130 deg C-C24 B*|Hl«#Lfco 

l&»««**+h^i*7K»»(50ml)* 7K(50m 
l)&tft§ft:£i£7K(50ml)T&;f Lfr, 



SKSJtET. BSU S3£ THF(5.0ml)(Zj§ 
(1.83g}£jnx.fc. 

B*»*70 deg CT6B|P B imfco 
0m\)£1)n7Ltzik, 7k(100ml);Rtff&#0fttt7lC(50 

^ P Vhy^-f — (^-*>:fF8P:^U==2: 1 — 

i:i^Wffix*jU)T**S§!U *b(:x-fib-v 
-f v^ne^ux— T/Ut?Sttft* frl V N-[2-[(4 

^-s^^-^h^tKntfUK^-djeu^vV-s- 
75>(fk««B 97)(161mg)$*U>5?felSatL 

mpll3 deg C. 

TU^^Wfll C 20 H 19 BrN 4 S <tLT 



Calcd:C,56.21 ;H,4.48;N,1 3. 1 1 . 

Found:C,56.45;H,4.33;N,13.17. 

1 H-NMR(200MHz,CDCl 3 ) 8 1.91-2.05(2H,m), 
3.02-3 .1 5(1 H,m), 3.09(3H,s), 3.21-3.32(lH,m), 
4.53-4.61(lH,m), 4.89(1 H,d,J=7.4Hz), 6.73-6. 
91(4H,m), 7.28-7.33(2H,m), 7.37(1 H,td,J=7.8,l. 
4Hz), 7.52(lH,dd,J=7.7,1.5Hz), 7.93(lH,s), 8.4 
9(lH,s).lR(KBr)l 597,1557,1524,1499,1472,145 
1,1404,1377,1316,1007cm' 1 . 

[0126] 

mmm 98 

(it-Sty 98) 

2,8-vX^;U-7,8-vtKPt°UK[2,3-d]eUSv>- 
5(6H)-^->(461mg. 2.25mmol). 2-[(4-?n=E?JL 
-)\,)X)\,7 7 -)\s]T- l )>(\.Z9g)JBLtf p-MUX 
>X;U7tO^— 7kfO^(43mg)£h;UX>(15ml) 



2003-11-11 

monohydrate (35 mg ) was mixed to toluene (10 ml ). 

mixture 24 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1.83 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:1 * ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether jpl 1 , N- [2 - [ (4 -bromophenyl ) 
sulfanyl ] phenyl ] - 8 -methyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 97 ) 
(161 mg ) as orange crystal . 

mpll3deg C. 

elemental analysis values 

C<sub>20</sub>H<sub> 1 9</sub>BrN<sub>4</sub>S doing 
Calcd:C, 56.21 ;H, 4.48;N, 13.11. 
Found:C, 56.45;H, 4.33;N, 13.17. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.91 -2.05 (2 H,m), 3.02 -3.15(1 H,m),3.09 (3 H, s ), 
3.21 - 3.32 (1 H, m ),4.53 - 4.61 (1 H, m ), 4.89 (1 H, d, 
J=7.4Hz ), 6.73 - 6.91 (4 H, m ), 7.28 - 7.33 (2 H, m ), 7.37 (1 
H, td, J=7.8, 1.4Hz), 7.52(1 H, dd, J=7.7, 1.5Hz),7.93 (1 H, 
s ), 8.49 (1 H, s ).IR (KBr ) 1597, 1557, 1524, 1499, 1472, 
1451,1404, 1377, 1316 and 1007 cm <sup>-l</sup>. 

[0126] 

Working Example 98 
(compound 98 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (461 mg , 2.25mmol ), 2 - [ (4 -bromophenyl ) 
sulfanyl ] aniline (1.89 g ) and the p-toluenesulfonic acid acid 
monohydrate (43 mg ) was mixed to toluene (15 ml ). 
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;S^*S)£ 130 deg C 18.5 B»|«a»Lfc 0 

EJfc*i<ftt(=»l|x^K200ml)£*a$Lfc«, 
S&ai*B*5^MJ'}A*?85fc(50ml).7K(50m 

l)at/iaft^^7j<(50nil)-r?j5t;fLfco 



*ME**ffT. S*U JIS* THF(6.0ml)l=* 

1 «S*ifft^-|>'J^A*jgj«(12ml)&l/ffiS& 
(2.25g)£jbQ*.fc„ 

S**B* 70 deg C T* 6 B#IHHM*U!:. 

0ml)£An*fc&.7K(100ml);&tffi&fQ:£&7j<(50 

* #**Jlli*ttil:i-HJ •> AT?|£*Lfc. 

^ □ V h^v^— **>:B»lf;b=2: 1 )T° 
*SS1U N-[2-[(4--?p^a:n;u)x;u77'— ;u] 
7i- ^^.s-^x^u-s.e.T.s-T-h^fcKQtf'JK 

[2,3-d] t° 'J =v>-5-T5>(^^^l 98)(809mg)£ 

1 H-NMR(200MHz,CDCl 3 ) 5 1.07(3H,t,J=7.1Hz), 
1.29(3H,t,J=7.7Hz), 1.80-2.02(2H,m), 2.72(2 
H,q,J=7.5Hz), 2.99-3.26(2H,m), 3.50-3.73(2H, 
m), 4.56(1 H,q-like), 4.90(1 H,d,J=6.6Hz), 6.72- 
6.87(4H,m), 7.25-7.40(3H,m), 7.51(lH,dd,J=7. 
8,1. 4Hz), 7.92(lH,s). 

[0127] 

HS6#J 99 
(itS® 99 0>M&) 

2,8-i?x^;U-7,8-iJtKPtf'JK[2,3-d]t°'J5^>- 
5(6H)-^->(2.50g, 12.2mmol), 3-7S.y<>*/— 
SUyU(4.32g)St/ p-S;UX>x;U;tC/i£— 7j<fQ 
%(0.23g)£h;ux>(65ml)l::;l£-£t!-7i„ 

130 deg C Tr-38.5 B*MflM*Lfc. 

SJEsg-a-ffeH-if^x^^KsoomO^Ja^T--^, 

iafi]KK7K*-7-h-'J ^ A7K5t^(100ml), ?K(100 
tnl)Sl/ta?P^^7K(100ml)-Ci5fe;#L7b <) 



»Mt**ET. ®5&U 5SjS£*-5V-;K65ml) 
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monohydrate (43 mg ) was mixed to toluene (15 ml ). 

mixture 18.5 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (2.25 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2: 1 ), N- [2 - [ (4 -bromophenyl ) sulfanyl ] phenyl ] - 2 and 
8 -diethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 98 ) (809 mg ) as yellow 
oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.07 (3 H, t, J=7.1Hz ), 1.29 (3 H,t,J=7.7Hz ), 1.80-2.02 (2 
H, m ), 2.72 (2 H, q, J=7.5Hz ), 2.99 - 3.26(2 H, m ), 3.50 - 
3.73 (2 H, m ), 4.56 (1 H, q-like ), 4.90 (1 H, d, J=6.6Hz ), 
6.72 - 6.87 (4 H, m ), 7.25 - 7.40 (3 H, m ),7.51 (1 H, dd 9 
J=7.8, MHz), 7.92(1 H,s). 

[0127] 

Working Example 99 
(Production of compound 99 ) 

2 and 8 -diethyl -7. 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (2.50 g, 12.2mmol ), 3 -amino benzonitrile (4.32 
g ) and p-toluenesulfonic acid acid monohydrate (0.23 g )was 
mixed to toluene (65 ml ). 

mixture 38.5 hours was agitated with 130 deg C. 

After adding ethylacetate (500 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (100 ml ), 
thewater (100 ml) and you washed with saturated saline (100 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (65 ml ). 
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tZo 

T^h>(20ml)£fiP*_. i»*l<D7K*fb*^*:f-h 
fF»X^U(600ml)£ Jn*.fc». 7jC(200ml x 2) 

ai/taadt6*(ioomi)T?gfe»Lfc 0 

3:2^1 :l)ftt8L, 3-[(2,8-ylf JI/-5 J 6,7,8-fh 
^tKPt 0, jK[2,3-d]t 0, J^v>-5-f;U)T^y]-<> 
l/-K l JJK<b*»99X2.28g)*ltfe*^;Ui:Lr 

l H-NMR(200MHz,CDCl 3 ) <5 1.19(3H,t,J=7.lHz), 
1.30(3H,t,J=7.5Hz), 1 .89-2.1 4(2H,m), 2.73(2 
H,q,J=7.5Hz), 3.32-3.53(2H,m), 3.62-3.82(2H, 
m), 3.99(1 H,d,J=6.2Hz), 4.52(1 H,q,J=4.9Hz), 
6.82-6.88(2H,m), 6.99-7.03(lH,m), 7.26(1 H,t,J 
=7.8Hz), 8.01(lH,s). 

IR(KBr)2228,1601, 1553,1514,1431, 1354cm 1 . 



[0128] 

100 

(flS^tt 100 <7>*lifi) 

3-[(2,8-5xX5 L JU-5,6,7,8--T'h5tKPfcf , JK[2 9 3-d] 
tf , J5S>>-5--f;U)75-/]-<> % /— h'j;U(518mg. 
1.69mmol)^X^/— yU(25ml)ICjg<S*-H-.7K(5. 
0ml)»I/7XK<b* , J^A(331mg)^Jinx.fco 

90 deg C -C 19 »IB«#Lfco 

KJSS«**3«EET* 3MSU ft®x^;u(i50 
ml)£Jn*.fc!£s 7K(50ml)&I/fiafa^^7K(50m 
l)Ti5tiflfcc 

ft8if;kx^;- yu=20:i— io:i)r«»L, £ 

>-eS3e B ^$mV3-[(2,8-vX^jU-5,6,7,8^h 

5tKae'jK[2,3-d]bfU5vi/-5--<;U)T5y]K> 
X75K(ft*ft 100)(308mg)£»fe^S<tLT 

mpl21-124 deg C. 

7G*##H1 C 18 H 23 N 5 O-0.5EtOAc £LT 



sodium borohydride * (0.74 g ) was added with room 
temperature . 

mixture 1 hour was agitated with room temperature . 

Including acetone (20 ml ), sodium borohydride * of excess 
was treated. 

After adding ethylacetate (600 ml ), water (200 ml X 2 ) and 
you washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *3:2*1:1 ), 3 - it acquired [ (2 and 8 -diethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] 
benzonitrile (compound 99 ) (2.28 g ) as yellow oyl . 

<sup> 1 </sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.19(3 H, t, J=7.1Hz), 1.30(3 H, t, J=7.5Hz), 1.89-2.14(2 
H, m ), 2.73 (2 H, q, J=7.5Hz ), 3.32 - 3.53(2 H, m ), 3.62 - 
3.82 (2 H, m ), 3.99 (1 H, d, J=6.2Hz ), 4.52 (1 H, q, 
J=4.9Hz ), 6.82 - 6.88 (2 H, m ), 6.99 - 7.03 (1 H, m ),7.26 (1 

H, t,J=7.8Hz), 8.01 (1 H,s). 

IR(KBr)2228, 1601, 1553, 1514, 1431 and 1354 cm 
<sup>-K/sup>. 

[0128] 

Working Example 1 00 
(Production of compound 1 00 ) 

3 - Melting [ (2 and 8 -diethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] benzonitrile (518 mg , 

I. 69mmol ) in ethanol (25 ml ), water (5.0 ml ) and itadded 
potassium hydroxide (33 1 mg ). 

mixture 1 9 hours was agitated with 90 deg C. 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:3 *ethylacetate rethanol =20:1*10:1 ), furthermore did 
recry stall ization with ethylacetate -diisopropyl ether ** 
hexane , 3 - itacquired [ (2 and 8 -diethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] benzamide 
(compound 100 ) (308 mg ) as colorless crystal . 

mpl21-124deg C. 
elemental analysis values 
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Calcd:C,65.02;H,7.37;N,18.96. 
Found:C,65.07;H,7.42;N,19.20. 

1 H-NMR(200MHz,CDCl 3 ) 6 1.19(3H,t,J=7. 1Hz), 
1.30(3H,t,J=7.5Hz), 1 .90-2.1 6(2H,m), 2.74(2 
H,q,J=7.5Hz), 3.31-3.53(2H,m), 3.62-3.81(2H, 
m), 3.88(lH,d,J=6.6Hz), 4.60(lH,q,J=5.1Hz), 
5.57(lH,br), 6.05(lH,br), 6.81(1 H,dd,J=7.6,2.0 
Hz), 7.03-7.07(lH,m), 7.19-7.29(2H,m), 8.02(1 
H,s). 

IR(KBr)1661, 1599,1553,1514,1429,1377,1354c 
m . 

[0129] 

mmm 101 

(it-SVa ioi (Dgfil) 

2,8-vX^;U-7,8-vtKPt°'JK[2,3-d]t 0 USv>- 
5(6H)-^">(350mg. 1.71mmol). 2-[(6->^;Ut°'J 
V>-3->f>U)7|-^rV]T-U>(1.02g)Sl/p-h;UX 
>X;U7f;>K-7>;ffi^(96mg)$h;UX>(12ml) 

SftM 130 deg C V 29.5 »IH«#Lfcc 

ffi*Q«»*3l^hy ^A7X»*(50ml)* 7K(50m 
l)&tXtS*Oft*7K(50ml)-C55fe»Lfco 



»K*«ET, «*U THF(8.0ml)tZ» 

1 ^7K^b^h'J r t7A7K^JS(16ml)S^Srp v 
(1.71g)£ftl%fc. 

70 deg C If 6 »IBiaH»Lfc. 

Oml)£}ja*_fc&. 7k(100ml)&tft&fil:fti£7k(50 
ml)T^;f Lfco 

w»x^;u)-c»»l, $e>fcx-T;u-v-fv^ 

N42.[(6-^jU-3-e«Jvx;i,)^-arV]^xX > IU]- 
5,6 5 7,8-T-h^tKPt°«JK[2 s 3-d]t°'J5v>-5-TS 
101X129mg)S«ffefi*tLT#/= o 



C<sub>18</sub>H<sub>23</sub>N<sub>5</sub>O*0.5EtOAc 
doing 

Calcd:C, 65.02;H, 7.37;N, 18.96. 
Found:C, 65.07;H, 7.42;N, 19.20. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.19 (3 H, t, J=7.1Hz ), 1.30 (3 H, t, J=7.5Hz ), 1.90 - 2.16 (2 
H, m ), 2.74 (2 H, q, J=7.5Hz ), 3.31 - 3.53(2 H, m ), 3.62 - 
3.81 (2 H, m ), 3.88 (1 H, d, J=6.6Hz ), 4.60 (1 H, q, 
J=5.1Hz), 5.57(1 H, br), 6.05 (1 H,br), 6.81 (1 H, dd, 
J=7.6, 2.0Hz ), 7.03- 7.07 (1 H, m ), 7.19 - 7.29 (2 H, m ), 
8.02 (1 H, s ). 

IR(KBr) 1661, 1599, 1553, 1514, 1429, 1377 and 1354 cm 
<sup>-l</sup>. 

[0129] 

Working Example 101 
(Production of compound 101 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (350 mg , 1.71 mmol ), 2 - [ (6 -methylpyridine 
-3- yl ) oxy ] aniline (1 .02 g ) and the p-toluenesulfonic acid 
acid monohydrate (96 mg ) was mixed to toluene (12 ml ). 

mixture 29.5 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1.71 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](hexane : ethylacetate 
=l:l*ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether jpl 1 , 2 and 8 -diethyl -N- [2 - [ (6 
-methyl -3- pyridinyl ) oxy ] phenyl ] - 5,6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 101 ) (129 mg ) as colorless crystal . 
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mp 100- 106 deg C. 

7U*»«fflC 23 H 27 N 5 O-0.1H 2 O tLX 



Calcd:C,70.60;H,7.01;N,17.90. 

Found:C,70.40;H,6.88;N, 17.72. 

l H-NMR(200MHz,CDCl 3 ) 6 1.13(3H,t,J=7.0Hz), 
1.28(3H,t,J=7.6Hz), 1. 89-2.1 5(2H,m), 2.52(3 
H,s), 2.72(2H,q,J=7.6Hz), 3.31-3.39(2H,m), 3.6 
7(2H,dq,J=2.9. 7.0Hz), 4.21(lH,d,J=6.2Hz), 4.5 
6(lH,br), 6.68(1 H,t,J=6.7Hz), 6.78-6.90(2H,m), 
7.04-7. 14(3H,m), 8.02(lH,s), 8.25(1 H,d,J=2.2 
Hz). 

IR(KBr)1595,1553,1512,1483,1435,1422,1250,l 
229cm' 1 . 

[0130] 

mmm 102 

(itSty) 102 CDgfit) 

8-Xf;U-7,8-vtKPt 0| JK[2 5 3-d]t°gSv>-5(6 

H) -;t>(530mg. 2.99mmol)„ 2-(7iZ J\sX)l,7 

7— ;u)7— 'J>(i.8]g)&tf p-h;ux>x;u/h> 

*fP«3(l 14mg)$h^X>(15ml)lC;l^$ 

130 deg C-C36l«IBa»Lfco 

SlS«**lf=IW|X^;U(300ml)tln3tfc«. 
mtQvzMfcmi-hVO A7K58jft(50ml). 7K(50m 

I) »tXttSlft*7k(50nil)-C3fe»Lfco 



»a*3*JET. B*U Mitt THF(15ml)(Cj§ 

1 as*iMb^hy^A*»*(30irii)jK;aEift 

(2.99g)£jQ*fc 0 

70 deg C T* 6 B*fH«#Lfco 

0ml)^iPxtc^. 7K(100ml)^tKS&fil^^7K(50 
miyC&^Lfco 

^7PVh^7^- (^*t>:ftixf^=3:l-* 
2:1)T?««U £^lCX-^U-^y^Qt:;UX 
-f^BeaSffl\ 8-X^;U-N-[2-(37x^ 
;UA;U^7x;U)^x->U]-5,6,7,8--7h : 5tKPbf 
'JK[2,3-d]t 0| J$v>-5-TS>({b^^ 102)(134m 



mpl00-106deg C. 
elemental analysis values 

C<sub>23</sub>H<sub>27</sub>N<sub>5</sub>O*0.1 
H<sub>2</sub>0 doing 

Calcd:C, 70.60;H, 7.01 ;N, 17.90. 

Found:C, 70.40;H, 6.88;N, 17.72. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.13 (3 H, t, J=7.0Hz ), 1.28 (3 H, t, J=7.6Hz ), 1.89-2.15 (2 
H, m ), 2.52 (3 H, s ), 2.72 (2 H, q, J=7.6Hz ), 3.31- 3.39 (2 H, 
m ), 3.67 (2 H, dq, J-2.9, 7.0Hz ), 4.21 (1 H, d, J=6.2Hz ), 
4.56 (1 H, br ), 6.68 (1 H, t, J=6.7Hz ), 6.78 - 6.90 (2 H, m ), 
7.04 -7.14 (3 H, m ), 8.02 (1 H, s ), 8.25 (1 H, d, J=2.2Hz ). 

IR(KBr) 1595, 1553, 1512, 1483, 1435, 1422, 1250 and 
1229 cm <sup>-l</sup>. 

[0130] 

Working Example 102 
(Production of compound 102 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (530 mg , 2.99mmol ), 2 - (phenyl sulfanyl ) aniline 
(1.81 g ) and p-toluenesulfonic acid acid monohydrate (114 
mg ) was mixed to toluene (15 ml ). 

mixture 36 hours was agitated with 130 deg C. 

After adding ethylacetate (300 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
theTHF(15ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) and zinc (2.99 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2:1 ), furthermore did recrystallization with ether 
-diisopropyl ether jpl 1 , 8 -ethyl -N- [2 - (phenyl sulfanyl ) 
phenyl ] - 5, 6, 7and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 102 ) (134 mg ) as pale 
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mp94-95 deg C. 
5E*«*tt C 21 H 22 N 4 S tLX 



Calcd:C,69.58 ;H,6. 1 2 ;N, 1 5.46. 

Found: C,69.5 1 ;H,6. 1 2;N, 1 5 .46. 

1 H-NMR(200MHz,CDCl 3 ) d 1.09(3H,t,J=7.0Hz), 
1.83-2.05(2H,m), 3.04-3.29(2H,m), 3.48-3.67 
(2H,m), 4.50-4.58(lH,m), 4.93(1 H,d,J=7.8Hz), 
6.73-6.84(2H,m), 6.99~7.04(2H,m), 7.11-7.24(3 
H,m), 7.36(lH,t,J=7.7Hz), 7.55(1 H,dd,J=7.4, 1.6 
Hz), 7.84(lH,s), 8.45(lH,s). 

IR(KBr)1593,1549,1518,1499,1478,1451, 1439,1 
383,1354,743cm- 1 . 



[0131] 

mmm 103 

(Ib^ifel 103) 

8-x^^-7,8-vtKnt O| JK[2,3-d]t 0| J^v>-5(6 

H) -^">(499mg. 2.82mmol), 4-(4-^PP^x/^r 

v)T~'J>(i.86g)&i; p-h;ux>x;u/t^>^— 

7XW^I(107mg)^h;UX>(15ml)[C?S^^-t±fco 

;g^t$9£ 125 deg C V 22 B#P B 1Jt#Lfco 

Kfc^mzffiMJLTM200m\)&m7Ltz'ik. 
tS?P*^7K*^K l J r ^A7K^;^(50ml). 7K(50m 

I) S.^tSfP^iS7K(50ml)Tr3t;*Lfc o 



7K^fb^0^i-K'J^A(213mg)^j!]a^fco 
S^«D*M^ 30 #|W«#Lfco 
7-fch>(2.0ml)£ttl*. JBflJfl)**^^*-*- 

fee 

ftftx^^KlOOmOSJP^fcft. 7K(50ml x 2)& 

2:1 — 1:1— W»X^U)T*«»L. N-[4-(4-^QQ 
7xy+y)7i-^]-8-Xf^-5,6,7,8-fh7tK 
□ t°UK[2,3-d]t 0 US^>-5-TS>«b^«g 103)(9 



yellow crystal . 
mp94-95deg C. 
elemental analysis values 

C<sub>2 1 </sub>H<sub>22</sub>N<sub>4</sub>S doing 
Calcd:C, 69.58;H, 6.12;N, 15.46. 
Found:C, 69.5 1;H, 6.12;N, 15.46. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .09 (3 H, t, J=7.0Hz ), 1 .83 - 2.05 (2 H, m ), 3.04 - 3.29 (2 H, 
m ), 3.48 - 3.67 (2 H, m ),4.50 - 4.58 (1 H, m ), 4.93 (1 H, d, 
J=7.8Hz ), 6.73 - 6.84 (2 H, m ), 6.99 - 7.04 (2 H, m ), 7.1 1 - 
7.24(3 H, m ), 7.36 (1 H, t, J=7.7Hz ), 7.55 (1 H, dd, J=7.4, 
1.6Hz ), 7.84 (1 H, s ), 8.45 (1 H, s ). 

IR (KBr ) 

159,313,491,518,149,914,781,451,143,913,831,354,743 cm 
<sup>-l</sup>. 

[0131] 

Working Example 103 
(compound 103 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (499 mg , 2.82mmol ), 4 - (4 -chlorophenoxy ) aniline 
(1.86 g ) and p-toluenesulfonic acid acid monohydrate (107 
mg ) was mixed to toluene (15 ml ). 

mixture 22 hours was agitated with 125 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (1 5 ml ). 

sodium borohydride * (213 mg ) was added. 

mixture 30 min was agitated with room temperature . 

Including acetone (2.0 ml ), after treating sodium borohydride 
* of excess , the mixture was concentrated under vacuum . 

After adding ethylacetate (1 00 ml ), water (50 ml X 2 ) and 
you washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2: 1 * 1 : 1 * ethylacetate ), N- [4 - (4 -chlorophenoxy ) 
phenyl ] - 8 -ethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 1 03 ) (92 mg ) as 
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2mg)*3Sft*<;i/tLT»fco 

, H-NMR(200MHz > CDCl 3 ) d 1.21(3H,t,J=7.0Hz), 
1.95-2.16(2H,m), 3.32-3.61 (2H,m), 3.69(2H,d 
q,J=2.5,7.0Hz), 3.90(lH,t,J=3.7Hz), 4.51(lH,t,J 
=4.4Hz), 6.64-6.71(2H,m), 6.83-7. 06(4H,m), 7. 
19-7.26(2H,m), 8.11(lH,s), 8.49(lH,s). 

• [0132] 

mmm 104 

(it-Sty 104 (Digit) 

8-X^^-7 f 8-S/tKPtfUK[2 f 3-d]tfU5S/>-5(6 
H)-7T>(303mg. 1.71mmol). 2-[(6-/^fcf'J V 
>-3--OU)3Mr V]7X'J >( 1 .03g)Xtf p-h;bX> 
XyU7t%>»-7KWtt(33mg)*h;UX>(10ml)IC 

120 deg C T* 13 ftfflSMtLfc. 
£*5iI**lcB»x^;u(i00ml)tliP7Lfcafc. 

taa*M**+hu^A*»»(40mi)xi;ia*p 

ft*#(20ml)T?&;*Lfco 

^$«£MI±T, B£U aaE« THF(5.0ml)C:;§ 

l ^7K^b^-H'J't7A7K»;«(i0ml)&l/srp v 
(1.77g)£Jn*_fco 

70 deg C T* 4 B#|H]«#Lfco 

SB«Hfct«-f WB£x^;u(i5 
0ml)£iP;Lfc&. 7j<(75ml x 2)&t;ffifilft*7X 
(50ml)-eat;fLfcc 



l:2-*Silfjl/)t«SLs S&lCftHx^U- 
^*-9">T^$£ll£mV N-(8-X^;U-5,6,7,8- 
•rh^tKPt:»jK[2,3-d]t: l J^v>-5->f;U)-N-[2- 
[(6-^VU-3-t°Uv— Jl/)t*y]7i-;i/]7a> 
(fc^tt 104)(400mg)^;i{imfe$S B l^:Lr#fco 

mp 108- 109 deg C. 

5c*#tfrfi£ C 21 H 23 N 5 0 ■ 0.33H 2 O <t 
LT 



the brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.21 (3 H, t, J=7.0Hz), 1.95-2.16(2 H, m ), 3.32 - 3.61 (2 H, 
m ), 3.69 (2 H, dq, J=2.5, 7.0Hz ), 3.90(1 H, t, J=3.7Hz ), 4.51 
(1 H, t, J=4.4Hz ), 6.64 - 6.71 (2 H, m ), 6.83 - 7.06 (4 H, m ), 
7.19 - 7.26 (2 H, m ), 8.1 1 (1 H, s ),8.49 (1 H, s ). 

[0132] 

Working Example 104 
(Production of compound 1 04 ) 

8 -ethyl -7, 8-di hydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (303 mg , 1 .71mmol ), 2 - [ (6 -methylpyridine -3- yl ) 
oxy ] aniline (1 .03 g ) and p-toluenesulfonic acid acid 
monohydrate (33 mg ) was mixed to toluene (10 ml ). 

mixture 13 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (40 ml ) and 
youwashed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1.77 g ) was added. 

mixture 4 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (75 ml X 2 ) and it washed 
with saturated saline (50 ml ). 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:2*1 :2*ethylacetate ), furthermore did recrystallization with 
ethylacetate -hexane , N- (8 -ethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- itacquired [2 - [ (6 
-methyl -3- pyridinyl ) oxy ] phenyl ] amine (compound 104 ) 
(400 mg ) as pale yellow crystal . 

mpl08-109deg C. 

elemental analysis values 

C<sub>2K/sub>H<sub>23</sub>N<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 



Calcd:C,68.65;H,6.49;N,19.06. 

Found:C,68.50;H,6.50;N, 1 9.05. 

1 H-NMR(200MHz,CDCl 3 ) d 1 . 1 5(3H,t,J=7.2Hz), 
1.98-2.17(2H,m), 2.52(3H,s), 3.36-3.42(2H, 



Calcd:C, 68.65;H, 6.49;N, 19.06. 
FoundiC, 68.50;H, 6.50;N, 19.05. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.15 (3 H, t, J-7.2Hz ), 1.98 - 2.17 (2 H, m ), 2.52 (3 H, s ), 
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m), 3.65(2H,q,J=7.1Hz), 4.23(1 H,d,J=6.8Hz), 
4.59-4.64(lH,m), 6.66-6.90(3H,rn), 7.04-7.16(3 
H,m), 8.07(lH,s), 8.25(1 H,d,J=2.6Hz), 8.47(1 
H,s). 

IR(KBr)1597,1551, 151 8,1485,1443,1385,1248,1 
229cm -1 . 

[0133] 

105 

(flS«»10S<D««) 

8-x^;u-7,8-vtKPtf'JK[2,3-d]t 0| JSv>-5(6 

H) -^">(302mg v 1.70mmol). h^V 
S/^<> % y[b f d]75>(1.09g)atf p-hJUx>*;u 

*fQtt(32mg)£h;UX>(17ml)l::jl«fr 

120 deg C T* 12.5 vstemftLtzo 

t&ft«»**^MJ ^A;K»»(20mlX 7K(20m 

I) &lKfi&fP^ffi7X(20ml)t?gfe;*Lfco 



»«£*EE"F. «*U THF(8.0ml)|::» 
1 JlS7K^b^h'JOA7K?i^(16ml)St5SI / p v 

(i.70g)*Jn*fc. 

70 deg C Tf 2.5 R*M«#Lfco 
fifE3E«*l8£-fe^-f h"C?a8iSU B»x^u(io 

Oml)£AQ;lfcf£„ 7K(50ml)&i;fifOfttS7k(20 
ml)-Cgfe^Lfco 

9a7h^-^W:B»if/h2:l-» 
i:2)-e»»L, *6lcB»x^;UT?|?«eftSff 

l\ 8-Xf;i,.N-(2->h*VV / <>^[b,d]77>-3 
-*f ;U)-5,6,7,8>f t KP t? 'J K[2,3-d] t? 'J 5 
-5-T5>(ft*» 1 05)(352mg)^;iS^- U> vfe *g 

mp 169- 170 deg C. 
Ttmfttir 16 C 22 H22N 4 0 2 <bLT 



Calcd:C,70.57;H,5.92;N,14.96. 
Found:C,70.3 1 ;H,6. 14;N, 14.86. 
1 H-NMR(200MHz,CDCl 3 ) 6 1.23(3H,t,J=7.2Hz), 



3.36 - 3.42 (2 H, m ), 3.65(2 H, q, J=7.1Hz ), 4.23 (1 H, d, 
J-6.8Hz ), 4.59 - 4.64 (1 H, m ), 6.66 - 6.90 (3 H, m ), 7.04 - 
7.16 (3 H, m ), 8.07 (1 H, s ),8.25 (1 H, d, J=2.6Hz ), 8.47 (1 
H,s). 

IR(KBr) 1597, 1551, 1518, 1485, 1443, 1385, 1248 and 
1229 cm <sup>-K/sup>. 

[0133] 

Working Example 1 05 
(Production of compound 105) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (302 mg , 1 .70mmol ), 3 -amino -2- methoxy di benzo 
[b, d ] furan (1 .09 g ) and the p-toluenesulfonic acid acid 
monohydrate (32 mg ) was mixed to toluene (1 7 ml ). 

mixture 12.5 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1 .70 g ) was added. 

mixture 2.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2: 1 * 1 :2 ), furthermore did recrystallization with 
ethylacetate , 8 -ethyl -N- (2 -methoxy di benzo [b, d ] furan 
-3- yl ) - 5, 6, 7and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 105 ) (352 mg ) as pale 
orange crystal . 

mpl69-170degC. 

elemental analysis values 

C<sub>22</sub>H<sub>22</sub>N<sub>4</sub>0<sub>2</sub> 
doing 

Calcd:C, 70.57;H, 5.92;N, 14.96. 
Found:C, 70.31 ;H,6.14;N, 14.86. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
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2.05-2.09(lH,m), 2.19-2.26(lH,m), 3.34-3.58 
(2H,m), 3.72(2H,q,J=7.1Hz), 3.95(3H,s), 4.64 
(2H,br), 6.91(lH,s) 3 7.24-7.36(3H,rn), 7.45-7.5 
l(lH,m), 7.76-7.80(lH,m), 8.15(lH,s), 8.53(1 
H,s). 

IR(KBr) 1597, 155 1,1516,1485,1443, 1298,1 165c 
-i 

m . 
[0134] 
3I1E0S 106 

8-x^;u-7,8-vtKPtf , JK[2,3-d]t°'J^v>-5(6 

H) -^>(299mg. 1.69mmol), 3-(3-^nP37xy^ 

7Xffi^i(32mg)^h;UX>(17nil)ir?g^$-t±fco 

SE^tt* 120 deg C T* 12.5 BfPplflg}* Ltz 0 

fiJ6a**lzWMx^;U(100ml)**P7{.fc«. 
fiWKKTKJlS^hU^ A*»?S(20ml). 7K(20m 

I) *tfttft£tt*(20ml)^*»Lfc o 



*tt**ET* SiUSM THF(8.0ml)lC» 
(1.69g)SJllx.fco 

ffl^tt* 70 deg C -e 3 B^rpl^^Lfco 

0ml)£flP;tfc?£, 7K(50ml)^U:tS?P^Jg7K(20 
ml)-Cft»Lfco 

^□^h^^-(^+tH>:g^®xT;U=2:l- 
1 : l)t«8U N-[3-(3-^PP7x7*v)7i- 
;U]-8-x^;u-5,6,7,8-^h^t:KPt 0| JK[2,3-d]k: 
'JSS^-S-T^tft** 106)(288mg)$7|-b>V 

l H-NMR(200MHz s CDCl 3 ) <5 1.20(3H,t,J=7.1Hz), 
1.91-2.16(2H,m), 3.34-3.56(2H,m), 3.69(2H,d 
q,J=2.6,7.1Hz), 3.82(1 H,br), 4.51(lH,brs), 6.35 
-6.47(3H,m), 6.89-6.95(lH,m), 7.01-7.08(1H, 
m), 7.13-7.29(3H,m), 8.10(lH,s), 8.49(lH,s). 

IR(KBr) 1 597, 1 549, 1 520, 1 472, 1 223, 1 1 50cm* 1 . 



[0135] 



1 .23 (3 H, t, J=7.2Hz ), 2.05 - 2.09 (1 H, m ), 2.19 - 2.26 (1 H, 
m ), 3.34 - 3.58 (2 H, m ),3.72 (2 H, q, J=7.1Hz ), 3.95 (3 H, 
s ), 4.64 (2 H, br ), 6.91 (1 H, s ), 7.24 - 7.36 (3 H, m ), 7.45 - 
7.51 (1 H, m ),7.76 - 7.80 (1 H, m ), 8.15 (1 H, s ), 8.53 (1 H, 
s). 

IR(KBr) 1597, 1551, 1516, 1485, 1443, 1298 and 1165 cm 
<sup>-K/sup>. 

[0134] 

Working Example 1 06 
(Production of compound 1 06 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (299 mg , 1 .69mmol ), 3 - (3 -chlorophenoxy ) aniline 
(1.11 g ) and p-toluenesulfonic acid acid monohydrate (32 
mg ) was mixed to toluene (17 ml ). 

mixture 12.5 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1 .69 g ) was added. 

mixture 3 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
fshirikagerukaramukuromatogurafli ](hexane :ethylacetate 
=2:1*1:1 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 -ethyl -5, 
6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 106 ) (288 mg ) as the orange oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.20 (3 H, t, J=7.1Hz), 1.91 -2.16(2 H, m ), 3.34 - 3.56 (2 H, 
m ), 3.69 (2 H, dq, J=2.6, 7.1Hz ), 3.82(1 H, br ), 4.51 (1 H, 
brs ), 6.35 - 6.47 (3 H, m ), 6.89 - 6.95 (1 H, m ), 7.01 - 7.08 
(1 H, m ), 7.13 -7.29 (3 H, m ), 8.10 (1 H, s ), 8.49 (1 H, s ). 

IR (KBr) 1597, 1549, 1520, 1472, 1223 and 1150 cm 
<sup>-l</sup>. 

[0135] 
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8-^;U-7,8-^tKPeUK[2,3-d]e'J5^>-5(6 

H) -7f->(296mg s L67mmol). 3-[(6->^;Ut°'J V 

>-3--f;i/)**s/]7— uxi.oog)ai;p-Hi/x> 

X;U/lC/»— *ft*(16mg)£HUx:/(17ml)IZ 
120 deg C VI 1.5 l»Ma»Lfco 

P -h;ux>x;u*>M— *ft*i(i6mg)*iain 

U *6IC 120 deg CT* 5.5 B#Fp1*l**Lfc 0 

JSlt>?g-&^lCl^Ki^;U(100ml)^jDx.fc^. 
ISfO«ll**^-hy^A7K»*(20nil), 7k(20m 

I) &l/t&fPft*7k(20ml)-CSjtJ*Lfco 



*«£*ET* B*U SSe THF(6.0ml)IZ?§ 

l JlS7XK1b^-h'J^A7K}§iS(i2ml)Si;srn v 
(1.67g)£ftlX.fc 0 

70 deg C "C 3.5 B#|««#Lfco 

Oml)£J«]*.fcfJL 7K(50ml)at;i6fPfttS7X(25 
ml)T*j*J*Uco 

BtKx^U— ftKlf^:X$y- Jlt=20:l)-T?fft 
»U ^iblc^x^^-^^v^Pt^Ux— 
T?llteft£mVN-(8-x^;u-5A7,8-^H5fc:K 
ntfUK[2 > 3-d]tr , J5S/^-5-^7U>N-[3-[(6-^;U 
-3-tf'JS/x;u)^-^$/]^ix;u]75>(ft$«l 10 
7X160mg)*9iltfeJ6atLT»fco 

mpl 28-130 deg C. 

1 H-NMR(300MHz,CDCl 3 ) 6 1.20(3H,t,J=7.2Hz), 
1. 97-2.00(1 H,m) 5 2.07-2. 13(lH,m), 2.54(3H, 
s), 3.35-3.5 l(2H,m), 3.68(2H,quintet,J=6.5Hz), 
3.81(lH,d,J=6.0Hz), 4.5 l(lH,q-like), 6.32(1H, 
s), 6.33(lH,d,J=6.3Hz), 6.43(lH,d,J=7.2Hz), 7. 
ll-7.17(2H,m), 7.24-7.26(lH,m), 8.10(lH,s), 
8.31(lH,d,J=3.3Hz), 8.49(1 H,s). 

IR(KBr) 1 599, 1 549, 1 520, 1483, 1231,11 50cm" 1 . 



[0136] 

mmm ios 



2003-11-11 

Working Example 107 
(Production of compound 107 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (296 mg , 1 .67-mmol ), 3 - [ (6 -methylpyridine -3- yl ) 
oxy ] aniline (1 .00 g ) and p-toluenesulfonic acid acid 
monohydrate (16 mg ) was mixed to toluene (1 7 ml ). 

mixture 1 1.5 hours was agitated with 120 deg C. 

It added p-toluenesulfonic acid acid monohydrate (16 mg ), 
furthermore 5.5 hours agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .67 g ) was added. 

mixture 3.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
-l:l*ethylacetate *ethylacetate :ethanol =20:1 ), furthermore 
did recrystallization with ethylacetate -diisopropyl ether jpl 1 , 
N- (8 -ethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) -N- itacquired [3 - [ (6 -methyl -3- 
pyridinyl ) oxy ] phenyl ] amine (compound 107 ) (160 mg ) 
as pale yellow crystal . 

mpl28-130degC. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.20 (3 H, t, J=7.2Hz ), 1.97-2.00(1 H,m), 2.07-2.13 (1 H, 
rn ), 2.54 (3 H, s ), 3.35 -3.51 (2 H, m ), 3.68 (2 H, quintet, 
J=6.5Hz), 3.81 (1 H, d, J=6.0Hz),4.51 (1 H, q-like ), 6.32(1 
H, s ), 6.33 (1 H, d, J=6.3Hz ), 6.43 (1 H, d, J=7.2Hz ), 7.1 1 
-7.17 (2 H,m), 7.24-7.26(1 H,m), 8.10(1 H,s),8.31 (1 
H, d, J=3.3Hz), 8.49(1 H, s ). 

IR(KBr) 1599, 1549, 1520, 1483, 1231 and 1150 cm 
<sup>-l</sup>. 

[0136] 

Working Example 108 
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2-^^;U-7,8-vtKPt e, jK[2,3-d]t°U^V>-5(6 

H) -^->(504mg, 3.09mmol). 3-(3-^PP7x/+ 
v)T-iJ>(2.04g)&l/ p<h;ux>x;U7tx>^- 
7KfO^(29mg)^h>UX>(30ml)IC;l^$i±fco 

125 deg C -C 19.5 ftlH«ff Lfco 

KJ£S#«[llc»ttx^;u(ioOml)**05Lfca, 
fi&fP^K7k^+KU'i7A7XS5«(20ml). 7K(20m 

I) at/fiW<t**(20ml)-eft*Lfco 

»tt*»ET* B*U Sftg THF(10ml)lC» 

1 «ffi*lMb+MJ^A**»(20ml);fttfffitt 
(3.09g)£Jn*_fc o 

IpM 70 deg C T* 6 fl#FdHf #Lfco 
0m\)&1)Uz_tz'&. 7k(50ml)&l/tSffi4^7X(30 

^PThy7^-(^+-y->:KSlf;i/=l:l-^ 

^□t°;UX— -T-;U-C5<Sa*ff L V N-[3-(3-^D 
P7i7^v)7i-Jl/]-2^f;i/-5,6,7,8-fh7t 
K □ e 'J K[2,3-d] fcf 'J 5 v>-5-7£>(<b^*Sl 1 08) 
(143mg)^;ife«fe^ B B B <tLT»/io 



mp98-106 deg C. 
7C*$MJHi! C 2 oH l9 ClN 4 0-0.25H 

2 o<tLr 

Calcd:C,64.69;H,5.29;N,15.09. 

Found:C,64.4 1 ;H,5.29;N, 1 5 .00. 

1 H-NMR(300MHz,CDCl 3 ) d 1. 93-2.01 (lH,m), 
2.10(lH,br), 2.47(3H,s), 3.45-3 .49(2H,m), 3.81 
(lH,d,J=6.9Hz), 4.56(1 H,q-like), 5.37(lH,brs), 
6.36-6.40(2H,m), 6.46(1 H,d,J=6.3Hz), 6.92(1 H, 
dd,J=8.3, 1.4Hz), 7.02(lH,t,J=2.1Hz), 7.06(1H, 
d,J=8.1Hz), 7.17(lH,t,J=8.0Hz), 7.25(1 H,t,J=8. 
1Hz), 8.13(lH,s). 

IR(KBr)1609,1584,1487,1472,1433, 1223,1 150c 
-i 

m . 
[0137] 



(Production of compound 108 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (504 mg , 3.09mmol ), 3 - (3 -chlorophenoxy ) aniline 
(2.04 g ) and p-toluenesulfonic acid acid monohydrate (29 
mg ) was mixed to toluene (30 ml ). 

mixture 19.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(lOml). 

1 normal sodium hydroxide aqueous solution production 
liquid (20 ml ) and zinc (3.09 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:1 *ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 108 ) (143 mg ) as pale yellow crystal . 

mp98-106degC. 

elemental analysis values 

C<sub>20</sub>H<sub>19</sub>ClN<sub>4</sub>O*0.25H<sub>2</sub>O 
doing 



Calcd:C, 64.69;H, 5.29;N, 15.09. 
FoundrC, 64.41 ;H, 5.29;N, 15.00. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.93-2.01 (1 H,m), 2.10(1 H, br),2.47 (3 H,s),3.45- 
3.49 (2 H, m ), 3.81(1 H, d, J=6.9Hz ), 4.56 (1 H, q-like ), 
5.37 (1 H, brs ), 6.36 - 6.40 (2 H, m ), 6.46 (1 H, d, J=6.3Hz ), 
6.92 (1 H, dd 5 J=8.3, 1.4Hz ), 7.02 (1 H, t s J=2.1Hz ), 7.06(1 
H, d, J=8.1Hz ), 7.17 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, 
J=8.1Hz ) 5 8.13(1 H,s). 

IR (KBr ) 1609, 1584, 1487, 1472, 1433, 1223 and 1150 cm 
<sup>-K/sup>. 

[0137] 
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mi&m 109 

(lb*«B 109 0>«*) 

5-^PP-2-p«T7Ut 0, JK[2,3-d]t 0l J5vl/(185m 
g. 1.03mmol)£:r£y— jU(10ml)(Z^|B£tr\ 4- 
(4-^Dn37xy*S/)T— U>(453mg)2ll/SlttM 
(0.17ml)£*0*_fco 

p^x^;u(250mi)^ tottm. mnmmm 

^hU^A*S;&(30ml)« 7jC(30ml)SU^SSfa^ 
tt7K(30ml)T?3b»Lfco 

N-[4-(4-^PP7iy^y)7x- 
^U]-2->5 1 ^t 0, JK[2 J 3-d]t 0 U^V>-5-7 7 ^>(^b 
£«3 l09)(l79mg)£1tfei6aiLT»fco 

Ju-40:i)T7fftMU nMb'fr'MKfcfttt 109) 

(138mg)£t#fc 0 

^I+:317mgo 

mp272-278 deg C(#S). 

5c*»«ffit C 20 H 15 ClN 4 O-H 2 O irL 
T 



Working Example 109 
(Production of compound 1 09 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(185 mg , 1.03mmol ) in ethanol (10 ml ), 4 - (4 
-chlorophenoxy ) aniline (453 mg )and it added concentrated 
hydrochloric acid (0.17 ml ). 

mixture 1 hour was agitated with room temperature . 

After adding ethylacetate (250 ml ), saturated sodium 
bicarbonate * aqueous solution (30 ml ), water (30 ml ) and 
youwashed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate , N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 -methyl pyrido it acquired the [2 
and 3 -d ] pyrimidine -5-amine (compound 109 ) (179 mg ) as 
yellow crystal . 

mother liquor was concentrated under vacuum , residue was 
refined withfshirikagerukaramukuromatogurafli ] 
(hexane :ethylacetate =l:2*ethylacetate :methanol 
=10:l*dichloromethane :methanol =40:1 ), same compound 
(compound 109 ) (138 mg ) was acquired. 

total :317mg . 

mp272-278deg C (Disassembly). 



elemental analysis values 

C<sub>20</sub>H<sub>15<ysub>ClN<sub>4</sub>O*H<sub>2</sub>O 
doing 



Calcd:C,63.08;H,4.50;N,14.71. 

Found:C,62.96;H,4.09;N,14.51. 

I H-NMR(200MHz,DMSO-d 6 ) d 2.75(3H,s), 6.84 
(lH,br), 7.06-7.1 l(2H,m), 7.15(2H,d,J=8.8Hz), 
7.39-7.49(4H,m), 8.60(1 H,br), 9.76(1 H,br), 9.8 
6(lH,br). 

[0138] 

mmm no 

(<b<&*K3 110<D$!i&) 

2->^^U-7,8-vtKPtfUK[2,3-d]tf , J5v>-5(6 
H)-7|->(497mg. 3.05mmol). 2-(7i-^Xjl/7 
T -JU)T^J >(3.68g)&tf p-h;Ui>X;U/+i> 
S-7KfD^(58mg)^h;UX>(30ml)|C;g^^-tJ: 

tZo 

S^ttlS 125 deg C V 26 ftfH«»Lfc D 

JE(6»*«lcB»x^;u(iooml)S-aix.fc*. 
t&*nft»***-HJ^i**»»(20ml)* 7K(20m 



CalcdrC, 63.08;H, 4.50;N, 14.71. 

Found:C, 62.96;H, 4.09;N, 14.51. 

<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.75 (3 H, s ), 6.84 (1 H, br ), 7.06 - 
7. 1 1 (2 H, m ), 7. 1 5 (2 H, d, J=8.8Hz ), 7.39 - 7.49(4 H, m ), 
8.60 (1 H, br ), 9.76 (1 H, br ), 9.86 (1 H, br ). 

[0138] 

Working Example 110 
(Production of compound 110) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (497 mg , 3.05mmol ), 2 - (phenyl sulfanyl ) aniline 
(3.68 g ) and p-toluenesulfonic acid acid monohydrate (58 
mg ) was mixed to toluene (30 ml ). 

mixture 26 hours was agitated with 125 deg C. 

After adding ethy lacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
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*«**EET*«*U«** THF(10ml)lZ» 
(3.05g)$i3P^.fco 

»*»*70 deg CT?6B»IMM*Lfc. 
ml)-CS5fe^Lfco 

-^h^tKPt°'JK[2,3-d]t 0| j^v>-5-T^>(<b 
110X132mg)£*ifettilfcLT»fc. 

mp 174- 176 deg C. 

5c*^«ffil C 20 H2oN 4 S-1.25H 2 0 t 



the water (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(lOml). 

1 normal sodium hydroxide aqueous solution production 
liquid (20 ml ) and zinc (3.05 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=l:l*ethylacetate *ethylacetate rethanol =20:1 ), furthermore 
did recrystallization with ethylacetate , 2 -methyl -N- [2 - 
(phenyl sulfanyl ) phenyl ] - 5, 6, 7and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 110) 
(132 mg ) as colorless crystal . 

mpl74-176deg C. 



LT 



elemental analysis values 
C<sub>20</sub>H<sub>20</sub>N<sub>4</sub>S* 1 .25H<sub>2</sub>0 
doing 



Calcd:C,64.75;H,6. 1 1 ;N,1 5. 10. 

Found:C,64.78;H,6. 1 2;N, 1 5 .02. 

1 H-NMR(200MHz,CDCl 3 )5 1.86-1.98(2H,m), 
2.44(3H,s), 3.12-3.17(lH,m), 3.26(lH,br), 4.61 
(lH,q-like), 4.97(1 H,d,J=7.6Hz), 5.26(lH,brs), 
6.72-6.85(2H,m), 7.02(2H,dd,J=6.5,l .9Hz), 7.10 
-7.23(3H,m), 7.35(lH,t,J=7.8Hz), 7.54(lH,dd,J 
- =7.7,1. 5Hz), 7.91(lH,s). 

IR(KBr)1591, 1572, 1497,1478,1439,13 16,741cm - 
i 

[0139] 

JtlMHiii 
(<b*4fc in num.) 

8-(2->h^>x^;b)-2.^;u-7 t 8-S/tKPbT l JK 

[2,3-d]t o, jSv>-5(6H)-^->(1.20g. 5.42mmol). 
2-(Z?nL—Ji,X)\sZ?7—)l>)7— l )>(5A6g)&TS p- 
HUX>XJU/tO&— 7kffl1«B(0.20g)£hJUX> 
(50ml)(C;I^$-rlfco 

8<fr4fe£ 125 deg C-C38.5 B#IW«#Lfc 0 

fi*a«*lcBiBx^;u(ioomi)*iax.fca. 



Calcd:C, 64.75 ;H, 6. 1 1 ;N, 1 5. 1 0. 
Found:C, 64.78;H, 6.12;N, 15.02. 

<sup>l</sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.86 - 1.98 (2 H, m ), 2.44 (3 H, s ), 3.12 - 3.17 (1 H, m ), 
3.26 (1 H, br ), 4.61(1 H, q-like ), 4.97 (1 H, d, J=7.6Hz ), 
5.26 (1 H, brs ), 6.72 - 6.85 (2 H, m ), 7.02 (2 H, dd, J=6.5, 
1.9Hz ), 7.10 - 7.23 (3 H, m ), 7.35(1 H, t, J=7.8Hz ), 7.54 (1 
H, dd, J=7.7, 1.5Hz ), 7.91 (1 H, s ). 

IR(KBr) 159,115,721,497,147,814,391,316,741 cm 
<sup>-l</sup>. 

[0139] 

Working Example 1 1 1 
(Production of compound 111) 

8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (1 .20 g, 5.42mmol ), 2 - 
(phenyl sulfanyl ) aniline (5.46 g ) and p-toluenesulfonic acid 
acid monohydrate (0.20 g ) was mixed to toluene (50 ml ). 

mixture 38.5 hours was agitated with 125 deg C. 
After adding ethylacetate (100 ml ) to reaction mixture , 
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*«6*»lET.B5feU»a* THF(l5ml)lC;§ 

I »ffi*»fc^HJ^A*»»(30ml)&tfffi» 
(5.42g)£iP*.fc 0 

S«*£ 70 deg C T* 6 tiffflmftLtZo 

J5J£«**£*^hT?a«U R»x^^(25 
0ml)£2ffl*.fcaL *(100ml)ai;ttl0**fc*(50 

;i/)-2-^f;i/-N-[2-pi-;i/Xji/77-^pxz 

;b]-5 t 6 f 7,8-'Th5tKPbf l JK[2,3-d]tf«J5S>l/-5- 
T5>(ft;<&* lll)(1.33g)S3Rfe*-f)Ui:LT» 

tZo 

1 H-NMR(200MHz,CDCl 3 ) d 1.85-1.93(2H,m), 
2.44(3H,s), 3.14-3.38(2H,m), 3.32(3H,s), 3.49- 
3.61(2H,m), 3.65-3.85(2H,m), 4.56(1 H,q-like), 
4.96(lH,d,J=7.4Hz), 6.75(lH,td,J=7.6,l .3Hz), 
6.82(1 H,d,J=8.4Hz), 6.98-7.03(2H,m), 7.10-7.2 
3(3H,m), 7.30(lH,td,J=8.2,1.2Hz), 7.53(lH,dd,J 
=7.6,1. 4Hz), 7.84(lH,s). 

IR(KBr)1591, 1555,1499,1478,1439,1422,1358,1 
316,1117,743cm 1 . 



[0140] 

ii« 112 

(ft** 112 OMlk) 

8-(2-> h+vxf;i,)-2->f^-7,8-v t Kn fc° 'J K 

[2,3-d]t°'J^V>-5(6H)-^->(327mg. 1.48mmo 
1). 4-(4-£QP:7i/*v)7- , J>(0.97g)XlX p- 
h;UX>x;U7f^>»— 7K«l*(28mg)*h;UX> 
(15ml)(C;a*$i±fc 0 

a*** 125 deg c r* i4 mrsmftLtzo 

SJ£?S**lCftKxT;U(100ml)**P^.fc«. 
tS?a^^7K*^-h'J^A7K?§?S(20ml). 7K(20m 
l)»i;t&«l***(20ml)-e»fe»Lfc o 



*»t»BET. 9*U THF(6.0ml)|C;§ 



saturated sodium bicarbonate * aqueous solution (25 ml ) and 
youwashed with saturated saline (25 ml ), 



solvent was removed under vacuum , residue was melted in 
the THF(15ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) and zinc (5.42 g ) was added. 



It filtered reaction mixture with celite , after adding 
ethylacetate (250 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1*1:1 *ethylacetate ), 8 - (2 -methoxyethyl ) - 2 -methyl 
-N- [2 - (phenyl sulfanyl ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 1 1 1 ) (1 .33 g ) as brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.85 - 1.93 (2 H, m ), 2.44 (3 H, s ), 3.14 - 3.38 (2 H, m), 
3.32 (3 H, s ), 3.49 -3.61 (2 H, m ), 3.65 - 3.85 (2 H, m ), 4.56 
(1 H, q-like ), 4.96 (1 H, d, J=7.4Hz ), 6.75 (1 H, td, J=7.6, 
1.3Hz ), 6.82 (1 H, d, J=8.4Hz ), 6.98 -7.03 (2 H, m ), 7.10 - 
7.23 (3 H, m ), 7.30 (1 H, td, J=8.2, 1.2Hz ), 7.53 (1 H, dd, 
J=7.6, 1.4Hz ), 7.84(1 H, s ). 

IR (KBr ) 

159,115,551,499,147,814,391,422,135,813,161,117,743 cm 
<sup>-l</sup>. 



8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (327 mg , 1 .48mmol ), 4 - (4 
-chlorophenoxy ) aniline (0.97 g ) and p-toluenesulfonic acid 
acid monohydrate (28 mg ) was mixed to toluene (15 ml ). 

mixture 14 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 
solvent was removed under vacuum , residue was melted in 



organic layer was dried with anhydrous sodium sulfate . 



mixture 6 hours was agitated with 70 deg C. 



organic layer was dried with anhydrous sodium sulfate . 



[0140] 

Working Example 1 1 2 
(Production of compound 112) 
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i m^7K^fc±h'j^A7K^^(i2mi)si;srp v 

(1.48g)^M^fco 

70 deg C -C4.5 B*H«*Lfc. 

0ml)£*n*_f::&. *(50ml);Rtft&«]£tt7jC(30 

^P7h^7^-(^1t>:KSlf;i/=2:H 
l:l-»l¥lfcx? juycMU *&tx— rJU-*; 

I > % N-[4-(4-£ □ □7iy^y)7i-^]-8-(2-y h 
^rvX^^)-2->^;U-5,6 > 7 f 8.-Th7tKPt 0| JK 
[2,3-d]L°U5v>-5-y£>(lb^!$3 1 12)(262mg)£ 



mp98-99 deg C. 

TU^t^tfffS C23H25 
ClN 4 O 2 -0.75H 2 O<b 



the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.48 g ) was added. 

mixture 4.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=2: 1*1:1* ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether ** hexane , N- [4 - (4 
-chlorophenoxy ) phenyl ]- 8 - (2 -methoxyethyl ) - 2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 112) (262 mg ) as colorless 
crystal . 

mp98-99deg C. 

elemental analysis values 

C<sub>23</sub>H<sub>25</sub>ClN<sub>4</sub>O<sub>2</sub>*0.75H<sub>2</sub>O 
doing 



Calcd:C,63.01;H,6.09;N,12.78. 

Found:C,63.13;H,5.81;N,12.74. 

I H-NMR(200MHz,CDCl 3 ) <5 1 .94-2. 1 3(2H,m), 
2.47(3H,s), 3.37(3H,s), 3.43-3.65(5H,m), 3.81- 
3.87(2H,m), 4.49(1 H,q-like), 6.66(2H,d,J=8.8H 
z), 6.84-6.93(4H,m), 7.21-7.25(2H,m), 8.05(1 
H,s). 

IR(KBr)1597,1557,1508,1485,1429,1235cm 1 . 
[0141] 

mmm 113 

113 oum 

8-(2-yh+vx^;u>2->^;u-7,8-vtKnt°UK 

[2,3-d]tf U^V>-5(6H)-:t>(336mg, 1.52mmo 
1). 3-(3-<7Pa^xy+v)7xiJ>(i.00g)atf p- 
hA/X>XJU7tOlfc— ;KfQl*(29mg)£Hbx> 
(15ml)fC?I^$ii:fco 

S*«B$ 125 deg CT? 13.5 RMflMtLfe. 

S(BSl^*nrBMx^;Kioomi)SJnAfc*. 

^tt*(25mI)-eafe»Lfco 

»Mt**ffiT. B*U THF(6.0ml)[C>§ 



Calcd:C, 63.01 ;H, 6.09;N, 12.78. 
Found:C, 63.13;H, 5.81 ;N, 12.74. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94 - 2.13 (2 H, m ), 2.47 (3 H, s ), 3.37 (3 H, s ), 3.43 - 3.65 
(5 H, m ), 3.81 -3.87 (2 H, m ), 4.49 (1 H, q-like ), 6.66 (2 H 5 
d, J=8.8Hz ), 6.84 - 6.93 (4 H, m ), 7.21 - 7.25 (2 H, m ), 8.05 
0H,s). 

IR (KBr ) 1597, 1557, 1508, 1485, 1429 and 1235 cm 
<sup>-l</sup>. 

[0141] 

Working Example 113 
(Production of compound 113) 

8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (336 mg , 1 .52mmoi ), 3 - (3 
-chlorophenoxy ) aniline (1.00 g ) and p-toluenesulfonic acid 
acid monohydrate (29 mg ) was mixed to toluene (15 ml ). 

mixture 13.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ) and 
youwashed with saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
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(1.52g)£*n;ifco 

a^»«- 70 deg Ct5 B#Mi|M*Lfc 0 

Oml)£lJQ*.fc!fe. 7K(50ml)atft&*Pfttfc7k(30 
ml)-eSfcy£Lfco 

^P7h^7^- es*-y->:ft«X^;U=2:l — 
l:HR»ifW»»L,N-[3-(3^PP7iy 
+V)7i-il/]-8-(2->htvXf;i/)-2->f^-5 } 
6 3 7,8-^hvtKPegK[2,3-d]t 0, JS^>-5-TS> 
(fl;««B 113)(413mg)tJtft*-f;UfcLT»fe. 

! H-NMR(200MHz,CDCl 3 ) 6 1.91-2.12(2H,m), 
2.46(3H,s), 3.36(3H,s), 3.42-3.64(4H,m), 3.80- 
3.90(3H,m), 4.50(1 H,q-like), 6.35-6.47(3H,m), 
6.91(lH,dd,J=7.0,1.0Hz), 7.00-7.28(4H,m), 8.04 
(lH,s). 

IR(KBr)1595, 1557,1514,1489,1472,1429,1223,1 
150cm- 1 . 

[0142] 

(fc^«H14 0)>Hafi) 

2,8-v>^;u-7 5 8-vt=KPtf i ;K[2,3-d]t° , JSv>- 

5(6H)-:t>(326mg. 1.84mmol). 2-[(6-^;Utf 'J 
i/>-3--f;U)*^rV]7— U>(l.llg)Xtfp-M,X 
>XJU*>ig— 7KfD^(35mg)*h^X>(18ml) 

iS^tt* 120 deg CT* 15 ftBfttfLfc. 

J5)^;l^%[ZffMx^JU(100ml)$-iPx.fc^. 
ttfP«»**^MJ^A*»«(20ml). 7K(20m 
l)&tffiSlQft**(20ml)-e2feJ*Lfco 



*tt»*IET, «*U JSSI« THF(7.0ml)lC* 

l ^7KK^h'J^A7k5§;«(14ml)&t/StS 
(i.84g)$-Jja^.fco 

70 deg C V 6.5 B#ffl«#Lfco 

0ml)£»l*.fc«:. 7K(50ml)ai;ta«lft**(30 
ml)T*S5t^Lfco 



the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.52 g ) was added. 

mixture 5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ) 3 thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2: 1*1:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] 
- 8 - (2 -methoxyethyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 1 13 ) (413 mg ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .91 - 2.12 (2 H, m ), 2.46 (3 H, s ), 3.36 (3 H, s ), 3.42 - 3.64 
(4 H, m ), 3.80 -3.90 (3 H, m ), 4.50 (1 H, q-like ), 6.35 - 6.47 
(3 H, m ), 6.91 (1 H, dd, J=7.0, 1 .0Hz ), 7.00 - 7.28 (4 H, m ), 
8.04 (1 H, s ). 

IR(KBr ) 1595, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 150 cm <sup>-K/sup>. 

[0142] 

Working Example 1 14 
(Production of compound 114) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (326 mg , 1 .84mmol ), 2 - [ (6 
-methylpyridine -3- yl ) oxy ] aniline (1.11 g ) and the 
p-toluenesulfonic acid acid monohydrate (35 mg ) was mixed 
to toluene (18 ml ). 

mixture 15 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ) } 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (7.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (14 ml ) and zinc (1.84 g ) was added. 

mixture 6.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 
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<?n-7h^?>r— (^^>*8if;i/=i:H 

B»lf;i/-»ft»XfjU:l$yHI/=15:l)"e« 
ML, 2,8-v>^;U-N-[2-[(6->^;U.3-t 0| Jv~ 
;U)^-^r->]^x-;u]-5,6,7,8-^h^ t K P fcf »J K[2, 
3-d]fcfU52?>-5-75>tf b*«!l 1 14)(482mg)£Sf 
'ftt^;i/i:LTft:o 

1 H-NMR(200MHz,CDCl 3 )5 1.90-2.1 6(2H s m), 
2.47(3H,s), 2.52(3H,s), 3.15(3H,s), 3.28-3.47(2 
H,m), 4.21(lH,d,J=6.6Hz), 4.57(1 H,q-like), 6.6 
8(lH,td,J=7.5,1.4Hz), 6.80(1 H,dd,J=8.0,l .4Hz), 
6.87(lH,d,J=8.0Hz),. 7.04-7. 15(3H,m), 7.99(1 
H,s), 8.25(lH,d,J=1.8Hz). 

IR(KBr)1597,1559,1514,1485,1441, 1421, 1406,1 
325,1250,1229,739cm' 1 . 



[0143] 
Hlfiflfl 115 
(it-Sty] HSCOSffi) 

2,8-v^;U-7 > 8-vtKPtf l JK[2,3-d]t°'J5v>- 
5(6H)-7h>(312mg, 1.76mrnol). 3-[(6->?JUtf»J 
v>-3--r;U)^+v]7-'J>(1.06g)S^p-h^X 
>7JU/tx>8£— 7KW1?D(33mg)£HUX>(l8ml) 

Sfttt£ 120 deg C T* 15 m^mWLtzo 
J5JS;l^^jlcK^x^;u(ioomi)^*n^.fc^. 

^A*»»(25ml). 7K(25m 

i)atfta*nd*7k(25mi)-e3t^Lfco 



^*££MJ±T. ©5£U THF(7.0ml)IC?§ 

(1.76g)**P«.fco 

70 deg C -C 6 «FP B 1«^Lfco 

Oml)* SP^fc^. 7K(50ml)S.l/tafi]$^7X(30 
ml)-egfe;*Lfc 0 

?§*££MJ±T. SSL, »**S/"J*^;U*5A 
BHi^U-«|fci*jU:X$ry— ;U=15:1)T**S 

sl. xju-s/-f v^pejux— ^ju-e 

S*S H B H ^^L\2,8-v^;U-N-[3-[(6->^>U-3- 
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organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =15:1 ), 2 and 8 
-dimethyl -N~ [2 - [ (6 -methyl -3- pyridinyl ) oxy ] phenyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5 -amine (compound 1 14 ) (482 mg ) as yellow 
oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90-2.16 (2 H, m), 2.47 (3 H, s ), 2.52 (3 H, s ), 3.15 (3 H, 
s ), 3.28 - 3.47(2 H, m ), 4.21 (1 H, d, J=6.6Hz ), 4.57 (1 H, 
q-like ), 6.68 (1 H, td, J=7.5, 1 .4Hz ), 6.80 (1 H, dd, J=8.0, 
1.4Hz ), 6.87 (1 H, d, J=8.0Hz ), 7.04 - 7.15 (3 H, m ), 7.99(1 

H, s), 8.25(1 H, d, J=1.8Hz). 

IR (KBr ) 

I, 597,155,915,141,485,144,114,211,406,132,512,501,229,739 
cm <sup>-K/sup> 

[0143] 

Working Example 1 1 5 

(Production of compound 115) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (3 12 mg , 1 .76mmol ), 3 - [ (6 
-methylpyridine -3- yl ) oxy ] aniline (1 .06 g ) and the 
p-toluenesulfonic acid acid monohydrate (33 mg ) was mixed 
to toluene (18 ml ). 

mixture 15 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (25 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (7.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (14 ml ) and zinc (1 .76 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
= l:l*ethylacetate *ethylacetate :ethanol =15:1 ), furthermore 
did recrystallization with ether -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [3 - [ (6 -methyl -3- pyridinyl ) oxy ] phenyl ] 
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t°Uv^;U)^-+V]^x-yU]-5,6,7,8-^h^tKP 
t 0 'JK[2,3-ci]t O| J^V>-5-TS>ak^^ 115)(367 
mg)£gfcH£agll£LT#fco 



- 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 115) (367 mg ) as pale 
yellow crystal . 



mpll3-115 deg C. 
7U*^*ffflC 21 H 23 N 5 O-0.33H 2 O t 



Calcd:C,68.65;H,6.49;N,19.06. 

Found:C,68.61;H,6.29;N,19.04. 

l H-NMR(200MHz,CDCl 3 ) d 1.87-2.15(2H,m), 
2.49(3H,s), 2.54(3H,s), 3.17(3H,s), 3.26-3.53(2 
H,m), 3.80(lH,d,J=6.6Hz), 4.50(1 H,q,J=5.3Hz), 
6.30-6.34(2H,m), 6.41(lH,dd,J=9.2,1.6Hz), 7.1 
2(lH,d,J=8.4Hz), 7.14(lH,t,J=8.3Hz), 7.25(1H, 
dd,J=8.3,2.7Hz), 8.00(lH,s), 8.3 l(lH,d,J=3.0H 
z)- 

IR(KBr)1601, 1559,1520,1483, 1439,1424,1406,1 
231,1150cm* 1 . 

[0144] 

H*£#J 116 

(itSM 116 <nm&) 

2 3 8-V^;U-7 3 8-vtKPtf'JK[2,3-d]e , J^V>- 
5(6H)->j->(312mg, 1.76mmol). 4-[(6-7^;H= 'J 
v>-3-Y;U)-t+v]7— •J>(1.06g)^tf r p-HUJl 
>X;U/tx>^— 7KW^(33mg)-£h;Uni>(18ml) 

no deg c r* 12 nmmnLtzo 

JS^jl-a^ic^^x^yKioomi^iP^fc^s 

mfUmWmi-V)^^7km%L(20m\^ 7K(20m 
l)&l/t&fP-ft^7K(20ml)Tr;3t}*Lfco 

J§«£MI±T> THF(6.0ml)|-I^ 
(l.76g)^JP^.fco 

70 deg ct6 m mm&Ltzo 

0m\)£ 1)U ittzik, 7K(50ml)&i;tafaft^7K(30 
ml)Tifc#Lfc 0 



mpll3-115deg C. 
elemental analysis values 

C<sub>2K/sub>H<sub>23</sub>N<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 

Calcd:C, 68.65;H, 6.49;N, 19.06. 
FoundrC, 68.61 ;H, 6.29;N, 19.04. 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.87 - 2.15 (2 H, m ), 2.49 (3 H, s ), 2.54 (3 H, s ), 3.17 (3 H, 
s ), 3.26 - 3.53(2 H, m ), 3.80 (1 H, d, J=6.6Hz ), 4.50 (1 H, q, 
J=5.3Hz ), 6.30 - 6.34 (2 H, m ), 6.41 (1 H, dd, J=9.2, 1 .6Hz ), 
7.12 (L H, d, J=8.4Hz ), 7.14 (1 H, t, J=8.3Hz ), 7.25(1 H, dd, 
J=8.3,2.7Hz), 8.00(1 H, s), 8.31 (1 H, d, J=3.0Hz). 

IR(KBr) 1601, 1559, 1520, 1483, 1439, 1424, 1406, 1231 
and 1 150 cm <sup>-l</sup>. 

[0144] 

Working Example 1 16 

(Production of compound 116) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (312 mg , 1 .76mmol ), 4 - [ (6 
-methylpyridine -3-yl ) oxy ] aniline (1 .06 g ) and the 
p-toluenesulfonic acid acid monohydrate (33 mg ) was mixed 
to toluene (18 ml ). 

mixture 12 hours was agitated with 130 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .76 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
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T?SiSa*ffLV2,8-S?^^U-N-[4-[(6-y^;U-3 

□ t 0| JK[2,3-d]t°'JSv>-5-T=>(^b^^ 116X3 
67mg)£7^U:77*i:LT#fco 

Tcf^flffit C 21 H 23 N 5 O-0.2H 2 O <tL 
T 



=l:l*ethylacetate *ethylacetate rethanol =15:1 ), furthermore 
did recrystallization with ethylacetate -diisopropyl ether jpl 1 , 
2 and 8 -dimethyl -N- [4 - [ (6 -methyl -3- pyridinyl ) oxy ] 
phenyl ] - 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 1 16 ) (367 mg ) as 
amorphous . 



elemental analysis values 

C<sub>2 1 </sub>H<sub>23</sub>N<sub>5</sub>O*0.2H<sub>2</sub>O 
doing 



Calcd:C,69.09;H,6.46;N,l 9. 18. 

Found:C,68.99;H,6.57;N,19.30. 

1 H-NMR(200MHz,CDCl 3 ) <5 1 .97-2.1 6(2H,m), 
2.50(3H,s), 2.52(3H,s), 3.19(3H,s), 3.29-3.56(2 
H,m), 3.64(lH,br), 4.49(lH,br), 6.66(2H,d,J=8. 
8Hz), 6.91(2H,d,J=9.2Hz), 7.06(1 H,d,J=8.0Hz), 
7.14(lH,dd,J=8.3,2.7Hz), 8.03(lH,s), 8.25(1H, 
d,J-2.2Hz). 

IR(KBr) 1 597, 1 559, 1 507, 1 483, 1 424, 1 406, 1231,1 
202cm" 1 . 

[0145] 

mmmm 

2,8-v>^;U-7,8-vtKPt 0, JK[2,3-d]t°USv: 



5(6H)-^>(318mg. 1.79mmol). 4-[4-(lH--f 
K /—J\s- 1 -f)[s)7JLS5-is]T— l J >(902mg)&tf 
p-h>UX>X>U7h>^-7K«]ifej(34mg)^KJUX 
>(l8ml)fcS«*1±fc 0 

m-smz 130 deg ct i4.5 mtsimwLtzo 

JEJS»*«ilcBMx^;Ki50mi)*lnAfc«. 

!afQffil£#*^MJ^i**«ft(20ml). 7K(20m 
l)&l/ffiSlft*7K(20ml)"Cgtf*Lfco 

»««*ET. THF(6.0ml)(C* 

i as7k»ft-*-h'j^A**5*(i2mi)ai;ffifB 
(i.79g)^apK-fco 

S6tt£70 deg Ct6W»Lfco 

fiaa&ftS-b^-f h-eaiBL. ^Kx^;u(i2 
0ml)£j0*_fc&. 7K(50ml)^^|&?aft^7K(30 



Calcd:C, 69.09;H, 6.46;N, 19.18. 
Found:C, 68.99;H, 6.57;N, 19.30. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.97 - 2.16 (2 H, m ), 2.50 (3 H, s ), 2.52 (3 H, s ), 3.19 (3 H, 
s ), 3.29 - 3.56(2 H, m ), 3.64 (1 H, br ), 4.49 (1 H, br ), 6.66 
(2 H, d, J=8.8Hz ), 6.91 (2 H, d, J=9.2Hz ), 7.06 (1 H, d, 
J=8.0Hz ), 7.14 (1 H, dd, J=8.3, 2.7Hz ), 8.03 (1 H, s ),8.25 (1 
H, d, J=2.2Hz ). 

IR(KBr) 1597, 1559, 1507, 1483, 1424, 1406, 1231 and 
1202 cm <sup>-l</sup>. 

[0145] 

Working Example 1 1 7 

(Production of compound 117) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (318 mg , 1 .79mmol ), 4 - [4 - (1 
H-imidazole - 1 - y 1 ) phenoxy ] aniline (902 mg ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (18 ml ). 

mixture 14.5 hours was agitated with 130 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .79 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (120 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
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1 :2-BHx^;uai;**tt:^*-y->*i»x 

^;U=1 : Hl:2-ltBlf;i.)t'MlL, N-[4-[4- 

(iH->r^V— ;i/-i-<;i/)7iy^v]7i-;i/]-2 5 

8-i?>5 L ;U-5,6 J 7,8-^h^tKntf l jK[2,3-d]bf f J5 
y>-5-T5>0b^1«l 1 17)(436mg)^T^;U^T 



=1:1*1 :2*ethylacetate and basic :hexane rethylacetate 
=1 :1*1 :2*ethylacetate ,), N- [4 - [4 - (1 H-imidazole -1- yl ) 
phenoxy ] phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 117) (436 mg ) as amorphous . 



7C3l§#*rfil C 24 H 24 N 6 
O-0.25EtOAc-0.75H 2 
OirLt 



elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub>O*0.25EtOAc*0.75H<sub>2</sub>O 
doing 



Calcd:C,67.02;H,6.19;N,18.76. 

Found:C,67. 1 8;H,6.3 1 ;N, 1 8.9 1 . 

l H-NMR(200MHz,CDCl 3 ) $ 1 .94-2. 1 5(2H,m), 
2.49(3H,s), 3.18(3H,s), 3.29-3.57(2H,m), 3.78 
(lH,d,J=6.4Hz), 4.52(1 H,q-like), 6.70(2H,d,J=9. 
2Hz), 6.92-7.06(4H,m), 7.20(2H,d,J=6.2Hz), 7. 
25-7.33(2H,m), 7.76(lH,s), 8.03(lH,s). 

IR(KBr) 1 597, 1 5 57, 1 505, 1 406, 1235,73 5cm" 1 . 
[0146] 

H8 

(4b««Bll8a>aiJft) 

2,8-vy5 L ;U-7 s 8-vtKPt°UR2 s 3-d]t 0, J^v>- 
5(6H)-7|->(314mg, 1.77mmol). 3-[4-(lH--TS^ 

% J— Ju-i-f;upxy*v]T-'J>(i.iig)&t/p- 

(23ml)lcSB*a?1*fco 

Sft^ttl* 130 deg C T* 15 B#M«#Lfco 

SJSS-&«!lfcKttx^-;U(150ml)*iDilfc«. 
i&fQKR7k*^HJ^A7K«J*(20mlK 7K(20m 
l)&tfteft£tt*(20ml)-eSfe$*Lfco 

»«*aiIT. W*U THF(6.0ml)lC« 

1 «S*BMb^h , J'5A7K*5S(l2ml)at/atS 
(1.77g)Simx.fc 0 

70 deg C "C 5.75 BfPellf *f Lfco 

0ml)£JjD *(50ml)Xl/iSfP* t§7jC(30 

ml)T** Lfco 

^l:Hl:2-»iWJ^ML, ££>l^ 



CalcdiC, 67.02;H, 6.19;N, 18.76. 
Found:C, 67.1 8;H, 6.31 ;N, 18.91. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94 - 2.15 (2 H, m ), 2.49 (3 H, s ), 3.18 (3 H, s ), 3.29 - 3.57 
(2 H, m ), 3.78(1 H, d, J=6.4Hz ), 4.52 (1 H, q-like ), 6.70 (2 
H, d, J=9.2Hz ), 6.92 - 7.06 (4 H, m ), 7.20 (2 H, d, J=6.2Hz ), 
7.25 - 7.33 (2 H, m ), 7.76(1 H, s ), 8.03 (1 H, s ). 

IR (KBr) 15,971,557,150,514,061,235,735 cm 
<sup>-l</sup>. 

[0146] 

Working Example 1 1 8 

(Production of compound 118) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (314 mg , 1.77mmol ), 3 - [4 - (1 
H-imidazole -1- yl ) phenoxy ] aniline (1.11 g ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (23 ml ). 

mixture 15 hours was agitated with 130 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.77 g ) was added. 

mixture 5.75 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (120 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](basic :hexane :ethylacetate 
=1:1*1 :2*ethylacetate ), furthermore did recrystallization with 
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y^->Px~;U]-2,8-v/T^-5,6,7 ? 8--7 L h^t: 
KPeUK[2,3^d]ey55?>-5-TSl/(ft*!lB 11 
8)(374mg)£*lfe«6fii:LT»fco 



mp2 17-221 deg C. 

7C*^#f fit C 24 H 24 N 6 O-0.33H,O £ 



ethylacetate -diisopropyl ether jpl 1 , N- [3 - [4 - (1 H-imidazole 
-1- yl ) phenoxy ] phenyl ] - 2 and 8-dimethyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 1 18 ) (374 mg ) as colorless crystal . 

mp2 17-221 deg C. 
elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub>O*0.33H<sub>2</sub>O 
doing 



Calcd:C,68.89;H,5.94;N 5 20.08. 

Found:C,68.77;H,5.61;N,19.80. 

, H-NMR(200MHz,CDCl 3 )(5 1.91-2.16(2H,m), 
2.49(3H,s), 3.17(3H,s), 3.28-3.54(2H,m), 3.81 
(lH,d,J=6.2Hz), 4.50(1 H,q-like), 6.36-6.47(3H, 
m), 7.10-7.23(5H,m), 7.30-7.36(2H,m), 7.80(1 
H,s), 8.01 (lH,s). 

lR(KBr) 1 60 1 , 1 559, 1 5 1 4, 1 489, 1 227cm" 1 . 
[0147] 

mmm 119 

«b«« ii9©«ift) 

8-(2-^'J^^^;U)-2-^T;U-7,8-vtKPt 0 'jK[2, 
3-d]t 0| J^vV-5(6H)-7h>(297mg. 1.22mmol). 2 
-i?x.— )\,X)[,Z>7— ;U)T— 'J>(1.47g)fttf p-h 
;UX>X;U7^>^— 7KW^(23mg)^K>UX>(15 

130 deg C T* 13.5 ft|Hl«l*Lfco 

RJ£;l'&1ft»lcft»X5 L ;U(l00ml)^aiA/i:ffe, 
t&*QR»;>k*^MJ^A7KS?S(20ml)* 7K(20m 
l)&tfi&»6&7K(20ml)T?*;fLfco 

»«S«IiT. HSU THF(5.0ml)lC» 

i as*iwk-i-h«j^A7K»j«(ioini)ai;aiB 

(1.22g)£jllK.fc. 

X*1fe£ 70 deg C r* 9 BtMHHfLfco 

0ml)£Jn*.fcflL *(50ml)*tfttWfttt*(30 
ml)-C2fe»Lfc 0 



Calcd:C, 68.89;H, 5.94;N } 20.08. 
Found:C, 68.77;H, 5.61 ;N, 19.80. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.91 - 2.16 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.81(1 H, d, J=6.2Hz ), 4.50 (1 H, q-like ), 6.36 - 
6.47 (3 H, m ), 7.10 - 7.23 (5 H, m ), 7.30 - 7.36 (2 H, m ), 
7.80(1 H,s),8.01 (1 H,s). 

IR(KBr) 1601, 1559, 1514, 1489 and 1227 cm 
<sup>- 1 </sup>. 

[0147] 

Working Example 1 1 9 
(Production of compound 119) 

8 - (2 -furil methyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on (297 mg , 1 .22mmol ), 2 - 
(phenyl sulfanyl ) aniline (1.47 g ) and p-toluenesulfonic acid 
acid monohydrate (23 mg ) was mixed to toluene (1 5 ml ). 

mixture 13.5 hours was agitated with 130 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1.22 g ) was added. 

mixture 9 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
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;^TrS^iSa e B$^TL^.8-(2-^'J;^p ^ ^^)-2->^>^^- 

N-[2-(7i-;W;^7~^pi-;H-5 5 6 5 7,8-f 

1 19)(292mg)£&fe^JIi<bLT?#fco 
mp 108- 109 deg C. 
7C*»«fifi C 25 H 24 N 4 OS <tLT 



Calcd:C,70.07;H,5.64;N,13.07. 

Found:C,69.85;H,5.47;N,13.11. 

, H-NMR(200MHz,CDCl 3 ) 5 1 .86-1 .92(2H,m), 
2.45(3H,s), 3.06-3.32(2H,m), 4.56(1 H,br), 4.64 
(lH,d,J=l 5.8Hz), 4.92(lH,d,J=l 5.4Hz), 4.93(1 
H,br), 6.18(lH,d,J=3.2Hz), 6.30(1 H,t,J=2.4Hz), 
6.71-6.82(2H,m), 6.97-7.02(2H,m), 7.09-7.21 
(3H,m), 7.29-7.37(2H,m), 7.52(lH,dd,J=7.7,1 .5 
Hz), 7.86(lH,s). 

IR(KBr) 1 590, 1553,1501,1439,1 424,743 cm" 1 . 



[0148] 

mmm no 

(it&to 120 aaifi) 

2,8-v^;U-7 J 8-vtKPt° l JK[2,3-d]t 0 «JSv>- 
5(6H)-^">(302mg. 1.70mmol). 2-(v'<>*/[b, 
dp5^-2--f^**2/)T— «J^(1.41g)atf p-h 
;i/X>^^U7j%>K— *fp!ft(32mg)^h;UXX18 
ml)IC;g^i±fc 0 

125 deg CT? 14.5 B#m***Lfco 

SJCffl-&»lcBF»x^;u(i0Oml)*apS./=«. 
ffift«Bk**^h l J^A*»»(20ml). *(20m 
l)atflSfP***(20ml)-e*J*Lfco 



»«fc*£T. »£U 3Sft« THF(6.0ml)(Cj§ 

i as*a{b^h | j^A*»*(i2mi)at;aitt 
(i.7<te)£2na.fc. 

a*»*70 deg CT'6B*rimfco 

0ml)£Jja;tfc&. 7K(75ml)ai/fiSfa*^7K(50 
ml)7*ftJ»Lf;:. 



=3:1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , 8 - (2 -furil methyl ) - 2 -methyl -N- 
[2 - (phenyl sulfanyl ) phenyl ] -5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 119) (292 mg ) as colorless crystal . 

mpl08-109deg C. 

elemental analysis values 

C<sub>25</sub>H<sub>24</sub>N<sub>4</sub>OS doing 
Calcd:C, 70.07;H, 5.64;N, 13.07. 
Found:C, 69.85;H, 5.47;N, 13.1 1. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.86 - 1.92 (2 H, m ), 2.45 (3 H, s ), 3.06 - 3.32 (2 H, m ), 
4.56(1 H, br), 4.64(1 H, d, J=15.8Hz), 4.92 (1 H, d, 
J=15.4Hz ), 4.93 (1 H, br ), 6.18 (1 H, d, J=3.2Hz ), 6.30 (1 H, 
t, J=2.4Hz ), 6.71 - 6.82 (2 H, m ), 6.97 - 7.02(2 H, m ), 7.09 - 
7.21 (3 H, m ), 7.29 - 7.37 (2 H, m ), 7.52 (1 H, dd, J=7.7, 
1.5Hz ), 7.86(1 H, s). 

IR(KBr) 15,901,553,150,114,391,424,743 cm 
<sup>-l</sup>. 

[0148] 

Working Example 120 

(Production of compound 1 20 ) 

2 and 8 -dimethyl -1 , 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (302 mg , 1 .70mmol ), 2 - (di benzo 
[b, d ] furan -2- yloxy ) aniline (1 .41 g ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (18 ml ). 

mixture 14.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.70 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (75 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
Under vacuum , it removed solvent , refined residue with 
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0 □ V h^?*f— (^-9->:gt ^X^7U=3: 1 — 

2:1->1:2)-C»»U *6l=x— r^-cSttHS 
^TlVN-[2-(v^<> , '/[b,d]37^>-2->r;U7f-^rV) 
7x-^]-2,8-V^^;U-5,6,7,8-fh7t Kp t° 'J K 
[2,3-d]t o 'JSv>-5-TH>(^b^^l20)(370mg)^ 

mpl 64-166 deg C. 
7cift##rffi C 27 H 2 4N 4 0 2 tLX 



Calcd:C,74.29;H,5.54;N,12.84. 

Found:C,73.90;H,5.52;lsf,12.53. 

'H-NMR(200MHz,CDCl3) <5 1 .94-2. 1 9(2H,m), 
2.45(3H,s), 3.11(3H,s), 3.28-3.53(2H,m), 4.38 
(lH,d,J=7.8Hz), 4.60(lH,br), 6.69(1 H,td,J=7.7, 
1.4Hz), 6.82(lH,dd,J=8.0,1.4Hz), 6.90(lH,d,J= 
6.8Hz), 7.03-7. 13(2H,m), 7.32(1 H,td,J=7.6,1.4H 
z), 7.43-7.58(4H,m), 7.86(1 H,d,J=8.0Hz), 8.04 
(lH,s). 

IR(KBr) 1 595, 1 559, 1 5 1 0, 1474, 1 443, 1 1 86, 1 1 59,7 
37cm" 1 . 

[0149] 

HJte^l 121 

(flS^ft 121 0>H£) 

2,8-v^;U-7,8-vtKPt 0, JK[2,3-d]t O| J5v>- 
5(6H)-^>(302mg s 1.70mmol). 2-(v^>l/[b, 
d]Z?^>-2-J)l>**ri')T- l )ls(\A\g)J5LTS p-h 
JUX>*Jl/7fc>»— 7Kft J fel(32mg)£NUX>(17 

;g^T%£ 125 deg C T? 16.5 B*|MI«#Lfco 

t&««i***^hU^A*»«(20nil). 7X(20m 

i)»i;fiSi***(20mi)-e3fe»Lfco 

?£$g£Ml±T. B*U THF(6.0ml)[Cj§ 

i «s*Uft^h'j^A*»«(i2mi)at;aE«B 

(1.70g)tlPS.fc o 

70 deg C TM WMBMtLfc. 

Oml)**DAfc», *(100ml)»l/ISWft**(30 
ml)T*ft»Lfco 



[shirikagerukaramukuromatogurafli ](hexane :ethylacetate 
==3:1 *2:1 * 1 :2 ), furthermore did recrystallization with ether , 
N- [2 - (di benzo [b, d ] furan -2- yloxy ) phenyl ] - 2 and 
8-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 120 ) (370 mg ) as 
colorless crystal . 

mpl64-166deg C. 

elemental analysis values 

C<sub>27</sub>H<sub>24</sub>N<sub>4</sub>0<sub>2</sub> 
doing 

Calcd:C, 74.29;H, 5.54;N, 12.84. 
Found:C, 73.90;H, 5.52;N, 12.53. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94 - 2.19 (2 H, m ), 2.45 (3 H, s ), 3.11 (3 H, s ), 3.28 - 3.53 
(2 H, m ), 4.38(1 H, d, J=7.8Hz ), 4.60 (1 H, br ), 6.69 (1 H, 
td, J=7.7, 1.4Hz ), 6.82 (1 H, dd, J=8.0, MHz), 6.90 (1 H, d, 
J=6.8Hz ), 7.03 - 7.13 (2 H, m ), 7.32 (1 H, td, J=7.6, 1.4Hz ), 
7.43- 7.58 (4 H, m ), 7.86 (1 H, d, J=8.0Hz ), 8.04 (1 H, s ). 

IR(KBr) 1,595,155,915,101,474,144,311,861,159,737 cm 
<sup>-K/sup>. 

[0149] 

Working Example 1 2 1 

(Production of compound 121) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (302 mg , 1.70mmol ), 2 - (di benzo 
[b, d ] furan -2- yloxy ) aniline (1 .41 g ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 16.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.70 g ) was added. 

mixture 4 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (100 ml ) and it washed with 
saturated saline (30 ml ). 
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organic layer was dried with anhydrous sodium sulfate . 



l:2)t?«SiL.N-[3-(2/^>l/[b,dp5>-2-^;U 
t**>)7i- ;U]-2,8-2/>*;U-5,6 > 7,8-T-h^tK 
□ tf«JK[2,3-d]e»J5^>-5-T5>«b^^ 121)(2 
49mg)£7^l/7TXfcLT#fc 0 



7C*»«fffi C 27 H 2 4N 4 O 2 -0.4EtO 
AcirLT 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=3: 1 * 1 :2 ), N- [3 - (di benzo [b, d ] furan -2- yloxy ) phenyl ] 
- 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 121 ) (249 mg ) as 
amorphous . 

elemental analysis values 

C<sub>27</sub>H<sub>24</sub>N<sub>4</sub>O<sub>2</sub>*0.4EtOAc 
doing 



Calcd:C,72.82;H,5.81;N,l 1.88. 

Found:C,73.03;H,5.79;N,l 1 .62. 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .93 -2 . 1 5 (2H,m), 
2.48(3H,s), 3.16(3H,s), 3.25-3. 51(2H,m), 3.73 
(lH,br), 4.50(lH,br), 6.34-6.41(3H,m), 7.14(1 
H,t,J=8.0Hz), 7.19(lH,dd,J=8.7,2.5Hz), 7.33(1 
H,td,J=7.5,l.lHz), 7.43-7.62(4H,m), 7.88(lH,d, 
J=7.8Hz), 8.01(lH,s). 

IR(KBr)l 597, 1 559, 1474, 1447, 1 1 79, 1 1 65cm" 1 . 
[0150] 

mmm 122 
«b«*i22«)»at) 

2 J 8-v^>>U-7,8-vtKPe i jK[2,3-d]t 0, JSv>- 
5(6H)-^->(288mg. 1.63mmol), 2-(4-^x~;U-l 

H--fsy % /— ^-i-^^)7—'jxi.i5g)atf p-K 

;UX>X;U7t^>^-7KfD ! fel(31mg)^h;UX>(32 

125 deg CV 12.5 B#ffl«#Lfco 

fiSfnft»7k*^hU^A7j<»&(2<)ml). 7K(20m 
l)Rtffi»*tt*(20ml)T?ife#Lfc o 

»«£«ET\ «*U J£5t£ THF(6.0ml)[C>§ 

1 *I^7k^^hgOA7K5§^(12ml)ai/Sra v 
(1.63g)£Ala.fc. 

S^Bfl* 70 deg CT*21 B$Pp1«#Lfc 0 

0ml)£}JD*_fc1£, *(50ml)at;fiSl<t**(25 
ml)T*3fe^Lfco 



Calcd:C, 72.82;H, 5.8 1;N, 1 1.88. 
FoundiC, 73.03;H, 5.79;N, 1 1 .62. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.93 - 2.15 (2 H, m ), 2.48 (3 H, s ), 3.16 (3 H, s ), 3.25 - 3.51 
(2 H, m ), 3.73(1 H, br ), 4.50 (1 H, br ), 6.34 - 6.41 (3 H, m ), 
7.14 (1 H, t, J=8.0Hz ), 7.19 (1 H, dd, J=8.7, 2.5Hz ), 7.33 (1 
H, td, J=7.5, 1 .1Hz ), 7.43 - 7.62(4 H, m ), 7.88 (1 H, d, 
J=7.8Hz ), 8.01 (1 H,s). 

IR(KBr) 1597, 1559, 1474, 1447, 11 79 and 1165 cm 
<sup>-l</sup>. 

[0150] 

Working Example 122 

(Production of compound 122 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (288 mg , 1.63mmol ), 2 - (4 -phenyl 
-lH-imidazole -1- yl ) aniline (1.15 g ) and the 
p-toluenesulfonic acid acid monohydrate (31 mg ) was mixed 
to toluene (32 ml ). 

mixture 12.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .63 g ) was added. 

mixture 21 hour was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
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^ P 7h^77<- (^*-y->:K»X^;U=l : 1 — 
8*«x?-;u-> W»X^;U:X$y— ;U-20:1)T*S 

[2,3-d]t°U5v>-5-75>Si; N-(2,8-vyf;i/- 
7,8-vtKPt°UK[2,3-d]t°'J5v>-5(6H)-^U^ 
>)-2-(4-^x-;U-lH->fS^y— ;U-l--f;U)TxiJ 
>(391mg)0)iE$«BSaitftB<*tLT»fco 

S/7yhUtKP*^»^h'J^A(l25mg)Al/B 
»(0.5ml)£ 0 deg C T*JraS.fco 

JEJ6S«»**I£T. SttU Wi$x^u(i50 

mi)*in*_fcaL ta»«Bi**-j-hyi?A*»aE 

(30ml).*(30ml)at;iaSl*tt*(30ml)-CJSfe» 
f^=l:WRlXf^:I^y-;U=10:l)tf| 

SSL. *6r=BHx*ib-S?-<v^PeiUx— r 
;UT*SSSS*mV2,8-v?y^;U-N-[2-(4-^x 
x;U-iH--f5£V— ;U-l--f;upxx;u]-5,6,7, 
8--rh : 5tKPt 0| JK[2,3-d]b: , J5v>-5-T5> 
«td«D 122)(106mg)$-^fe^^tLTt#fco 

mp249-252 deg C(#<B). 

7c*##rfii C 24 H 24 N 6 £LT 



Calcd:C,72.70;H,6. 10;N,2 1 .20. 

Found:C,72.45;H,6. 1 2;N,2 1.18. 

1 H-NMR(300MHz,CDCl 3 ) 5 1.91-2. 10(2H,m), 
2.45(3H,s), 3.12(3H,s), 3.30-3.34(2H,m), 3.73 
(lH,d,J=7.2Hz), 4.56(lH,q,J=5.4Hz), 6.84(lH,t 
d,J=7.1,2.4Hz), 6.95(lH,d,J=7.5Hz), 7.18(lH,d 
d,J=7.8,1.8Hz), 7.22-7.29(2H,m), 7.34-7.43(3H, 
m), 7.61(lH,d,J=1.5Hz), 7.75-7.79(2H,m), 7.92 
(lH,s). 

[0151] 

mmm 123 

tfb^Hfl 123 

2,8-v^;U-7,8-vtKPt <,, JK[2,3-d]t 0| JSv>- 
5(6H)-7h>(286mg. 1.61mmol). N-(3-T^/^P 
t°;U)-N->^^7— 'J>(0.29g)&i; P -h;ux>x 
VU7t^>^"-7K?a^(31mg)^h;L,X>(31ml)fZ?I 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
= l:l*ethylacetate *ethylacetate xthanol =20:1 ), 2 and 8 
-dimethyl -N- [2 - (4 -phenyl -lH-imidazole - 1 - yl ) phenyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-amine and the N- (2 and 8 -dimethyl -7, 8-dihydro pyrido 
[2 and 3 -d ] pyrimidine -5 (6 H ) -ylidene ) - 2 - it acquired 
mixture of (4 -phenyl -IH-imidazole -1- yl ) aniline (391 mg ) 
as pale yellow solid . 

Melting mixture which it acquires in methanol (10 ml ), cyano 
tri hydro sodium borate (125 mg ) andit added acetic acid (0.5 
ml ) with 0 deg C. 

mixture 1 8 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),saturated sodium bicarbonate * aqueous 
solution (30 ml ), water (30 ml ) and it washed with saturated 
saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane : ethylacetate 
= l:l*ethylacetate xthanol =10:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [2 - (4 -phenyl - lH-imidazole -1- yl ) phenyl ] - 
5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 122 ) (106 mg ) as colorless 
crystal . 

mp249-252deg C (Disassembly), 
elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub> doing 
Calcd:C, 72.70;H, 6.10;N, 21.20. 
Found:C, 72.45;H, 6.12;N, 21.18. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.91 - 2.10 (2 H, m ), 2.45 (3 H, s ), 3.12 (3 H, s ), 3.30 - 3.34 
(2 H, m ), 3.73(1 H, d, J=7.2Hz ), 4.56 (1 H, q, J=5.4Hz ), 
6.84 (1 H, td, J=7.1, 2.4Hz ), 6.95 (1 H, d, J=7.5Hz ), 7.18 (1 
H, dd, J=7.8, 1.8Hz ), 7.22 - 7.29 (2 H, m ), 7.34 - 7.43(3 H, 
m ), 7.61 (1 H, d, J=L5Hz ), 7.75 - 7.79 (2 H, m ), 7.92 (1 H, 
s). 

[0151] 

Working Example 123 

(Production of compound 1 23 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (286 mg , 1.61mmol ), N- (3 
-aminopropyl ) -N- methylaniline (0.29 g ) and 
p-toluenesulfonic acid acid monohydrate (3 1 mg ) was mixed 
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ffi*** 125 deg C T* 23 »(H«»Lfco 

JEJfc;l^*fClfKx5 l nK100ml)£Jn*fc&. 
t&?DK»**^hy^A7K»»(20ml). 7K(20m 

l)&l/fiSfnd^7K(20ml)T?55fe;*Lfco 



*«*«ffiT, SSL. «/TiSy*y-iU(10ml) 
7jC^^b7fxO*1-h'JOA(98mg)$AP^fco 

s^***S"t? i u#iw«»Lfco 

7izh>(2.0rril)£*n*.; ISt 5 #IM«#Lfco 



JKJS;I£*S«ET* XffiU If Sgx^;u(i50 

^;U=3:l)Tr*SML.N I -(2 3 8-v^;b-5 5 6,7,8- 
xh^tKPtf 'JK[2,3-d]t°'J^V>-5-<yU)-N 3 - 
^;U-N 3 -37x-;U-i,3-^P/^>vT5>(<b-& 
* 123X405mg)S*ft3j--OUiLT»fc o 



, H-NMR(300MHz,CDCl 3 ) 6 1 .76(2H,quintet,J= 
7.1Hz), 1.82-1.93(2H,m), 2.48(3H,s), 2.70(2H, 
t,J=6.8Hz), 2.90(3H,s), 3.15(3H,s), 3.23(lH,tt,J 
= 12.6,4.1Hz), 3.39(2H,t,J=6.9Hz), 3.56(lH,td,J 
=1 1.6,4.5Hz), 3.64(lH,t,J=3.6Hz), 6.66-6.72(3 
H,m), 7.19-7.26(2H,m), 7.85(lH,s), NH liH^ 

IR(KBr)1599,1557,1508,1420,1406,1366,1339,7 
48cm" 1 . 

[0152] 

mmm 124 

(ft** 124 (Ottfi) 

2,8-^^;U-7,8-vtKPt°'jK[2,3-d]t°'J^V>- 
5(6H)-7f->(914mg. 5.16mmol). 3-— hPT — U 
>(2.14g)atX p-h;UX>X>U*>^-7KfP*(9 
8mg)£hJUX>(50ml)lC;g^£-£fc o 

ffl^**125 deg CT?23.5 B$M«#Lfc. 

JSl651**lc»»x^jU(250ml)*ftl7Lfc». 
tSffi^^7K*^-h'J^A7X?§/ , S(30ml). 7K(30m 
l)atfttftfttt*(30ml)T»3fe»Lfco 



to toluene (3 1 ml ). 

mixture 23 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

sodium borohydride * (98 mg ) was added. 

mixture 1 hour was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (75 ml ) and it washed with 
saturated saline (50 rnl ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](basic ihexane : ethylacetate 
=3:1 ), N<sup>l</sup>- (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N<sup>3</sup>-methyl -N<sup>3</sup>-phenyl -1,3- 
propanediamine it acquired (compound 1 23 ) (405 mg ) as 
yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.76 (2 H, quintet, J=7.1Hz ), 1.82 - 1.93 (2 H, m ), 2.48 (3 H, 
s ), 2.70 (2 H, t, J=6.8Hz ), 2.90 (3 H, s ), 3.15(3 H, s ), 3.23 
(1 H, tt, J=12.6, 4.1 Hz ), 3.39 (2 H, t, J=6.9Hz ), 3.56 (1 H, td, 
J=l 1 .6, 4.5Hz ), 3.64 (1 H, t, J=3.6Hz ), 6.66 - 6.72 (3 H, m ), 
7.19 - 7.26(2 H, m ), 7.85 (1 H, s ), NH has not done 
identification . 

IR(KBr) 1,599,155,715,081,420,140,613,661,339,748 cm 
<sup>-K/sup>. 

[0152] 

Working Example 124 

(Production of compound 1 24 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (914 mg , 5.16mmol ), 3 -nitroaniline 
(2.14 g ) and p-toluenesulfonic acid acid monohydrate (98 
mg )was mixed to toluene (50 ml ). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (250 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (30 ml ), 
thewater (30 ml ) and you washed with saturated saline (30 
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\)R ifififnft**(30mi)-eife ft Ltz c 

i as7Kmb^-hu^A*»?8[(34mi)ai;ais 
(5.i6 g )*ia^fcc 

70 deg c t? 6 ttnaautLfe. 

0ml)*JP*fc«, 7K(100ml)Sl/IS?Qft^*(75 
ml)T?&7$Lfco 

^=3:l-l:l-l:2)TgfiL, S&lCftBx 

t^.N-(2,8-5>^;U-5 i 6,7,8--Th7tKntr , JK 
[2,3-d]t°U^V>-5-'f;U)-l,3-'<>-tf>-x7 7 ^> 
«b*« 124)(143mg)£*U>vfeteS£l/C 

mzo 

mpl70-171 deg C. 

5c*#*rtt C 15 H 19 N 5 -0.1H 2 O tLX 



Calcd:C,66.44;H,7.14;N,25.83. 

Found:C,66.34;H,7.14;N,25.59. 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .89-2 . 1 6(2H,m), 
2.49(3H,s), 3.17(3H,s), 3.25-3.51(2H,m), 3.60 
(3H,br), 4.50(1 H,br), 6.02(1 H,t,J=2.2Hz), 6.12 
(2H,dt,J=7.8,1.2Hz), 6.99(1 H,t,J=8.0Hz), 8.02(1 
H,s). 

1^^)1601,1559,1518,1497,1424,1403,1341,1 
209cm 1 . 

[0153] 

mmm 125 

(itGfo 125 0>S&) 

2,8-v^^;U-7,8-vtKPt°'Jhl2,3-d]t°USv>- 
5(6H)-^">(288mg. 1.63mmol). 2-[(2-**)\,-l,3 
-^>y^TV--;L/-5-^;U)7)-+V]7- , J>(1.04 
g)RU p-KJUX>X;U7^>^-7Kffl^(31mg)^ 
h;UX>(16ml)l^g^^-t±fco 

125 deg cr20ttlBJH»Lfc. 

S«?;S-&«fllcR»x^;U(iOOml)^JlPpLfcft, 
fi»«K**-*-HJ^ A*»»(20ml). 7K(20m 



ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(17ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (34 ml ) and zinc (5.16 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](basic rhexane :ethylacetate 
=3:1 * 1 : 1 * 1 :2 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , N- (2 and 8 -dimethyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) - 1 and 
3 -benzene diamine it acquired (compound 124 ) (143 mg ) as 
orange crystal . 

mpl70-171degC. 
elemental analysis values 

C<sub>l 5</sub>H<sub>l 9</sub>N<sub>5</sub>*0. 1 
H<sub>2</sub>0 doing 

Calcd:C, 66.44;H, 7.14;N, 25.83. 

Found:C, 66.34;H, 7.14;N, 25.59. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.89 - 2.16 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.25 - 3.51 
(2 H, m ), 3.60(3 H, br ), 4.50 (1 H, br ), 6.02 (1 H, t, 
J=2.2Hz ), 6.12 (2 H, dt, J=7.8, 1.2Hz ), 6.99 (1 H, t, 
J=8.0Hz), 8.02(1 H,s). 

IR(KBr) 1601, 1559, 1518, 1497, 1424, 1403, 1341 and 
1209 cm <sup>-K/sup>. 

[0153] 

Working Example 125 
(Production of compound 125 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (288 mg , 1.63mmol ), 2 - [ (2 
-methyl -1,3 - benzothiazole -5-yl ) oxy ] aniline (1 .04 g ) and 
the p-toluenesulfonic acid acid monohydrate (31 mg ) was 
mixed to toluene (16 ml ). 

mixture 20 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
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mmzmi±T. a»& THF(6.omi)iz» 
i ^7KSs<b^su^ix7K5§?a(i2mi)a^arp v 

(i.63g)*JraS:fco 

S««0*7O deg Ct6ftPWlfco 
Oml)£fln*_fc?£. *(100ml)ai/J&fPftttt7K(30 

B8ft*fTl\2,8-i/>fil/.N-[2-[(2.>f;W,3 

7,8--xh9tKPtr i JK[2,3-d]tf , ;S2/>-5-TS> 
«b^«B 125)(198mg)£^*Sft£LT»fc Q 

mp 124- 129 deg C. 

5E*#*Ht C 2 3H 23 N 5 OS-0.2H 2 O £LT 



Calcd:C,65.60;H,5 .60;N, 1 6.63 . 

Found:C,65.53;H,5.67;N,16.72. 

, H-NMR(200MHz,CDCl 3 ) 6 1 .95-2.08(2H,m), 
2.46(3H,s), 2.81 (3H,s), 3.09(3H,s), 3.27-3.36(2 
H,m), 4.23(1 H,d,J=7.2Hz), 4.56(1 H,q-like), 6.6 
6-6.73(1 H,m), 6.88(2H,dd,J=8.1,1.5Hz), 7.03(1 
H,dd,J=8.8,2.2Hz), 7.08(1 H,t,J=7.0Hz), 7.46(1 
H,d,Jfr2.2Hz), 7.69(lH,d,J=8.6Hz), 7.98(lH,s).I 
R(KBr)1599,1559,1512,1443,l 194,1 132cm' 1 . 



[0154] 

mi&m 126 

at^m 126 <Dum.)&mmm mat^m m 

N-[3-(3^PP7x;4rypi-jl/]-2->fib-5,6, 
7,8-^r t Kp tf U K[2,3-d] tf U £ S*>-5-75>£ 

l:l)T*&MLfe. 

«»l*lffl/JK<b-&«S 126):[a] 20 D =-73.1° (c=0.1 
015in ;u>. 



2003-11-11 

thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .63 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (100 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:2*ethylacetate *ethylacetate :methanol =5:1 ), furthermore 
did recrystallization with ether -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [2 - [ (2 -methyl -1, 3- benzothiazole -5-yl ) 
oxy ] phenyl ] - 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 125 ) (198 mg ) as 
colorless crystal . 

mpl24-129deg C. 

elemental analysis values 

C<sub>23</sub>H<sub>23</sub>N<sub>5</sub>OS 
*0.2H<sub>2</sub>O doing 

CalcdiC, 65.60;H, 5;60;N, 16.63, 

Found:C, 65.53;H, 5.67;N, 16.72. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.95 - 2.08 (2 H, m ), 2.46 (3 H, s ), 2.81 (3 H, s ), 3.09 (3 H, 
s ), 3.27 - 3.36(2 H, m ), 4.23 (1 H, d, J=7.2Hz ), 4.56 (1 H, 
q-like ), 6.66 - 6.73 (1 H, m ), 6.88 (2 H, dd, J=8.1, 1.5Hz ), 
7.03 (1 H, dd, J=8.8, 2.2Hz ), 7.08 (1 H, t, J-7.0Hz ), 7.46(1 
H, d, J=2.2Hz ), 7.69 (1 H, d, J=8.6Hz ), 7.98 (1 H, s ).IR 
(KBr) 1599, 1559, 1512, 1443, 1194 and 1132 cm 
<sup>-K/sup>. 

[0154] 

Working Example 126 

(Production of compound 126 ) &Working Example 127 
(Production of compound 127 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine was 
divided with chiral column (OJ, developing 
liquid :hexane :ethanol =1:1 ). 

retention time small (compound 126 ): [;al] 
<sup>20</sup><sub>EK/sub>=-73 . 1 * (c=0. 1 

m c:~~-~*u 1 \ 
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U&mfflMfcSyn 127):[Qf] 20 D =+83.2° (c-0.1 
050in *$S— ;U). 



[0155] 

mfam 128 

(ft** 128 <DM'&) 

2,8-VP t: 3 1 ;U-7,8-vtFPe'JK[2 ) 3-d]t° l J£^>- 
5(6H)-*>(293mg, 1.65mmol), t~>)7$Z>(29l 

$h;UX>(17ml)l=;l^-$-&fco 

;I£4fc)£ 125 deg C T? 18 B#|UHf #Lfc 0 

fiJCffi*ttlC»»x*;U(100ml)£»]jLfc». 
ffif0a»**^U^i»*»iS(2Qinl), 7K(20m 
l)atXttfP^**(20ml)T?3fej*Lfc. 



7k5fHt*^3^hU^A(100mg)£AQ;Lfc„ 

&«tt£H-e 3.5 p*iwattLfc. 

T-bh>(2.0ml)S«lil. 1ST 5 #M«#Lfc. 



Rf5;S£-83£MET, jg*SL. Sf&x^/U(l50 
ml)£j(lDX.fc&. 7k(50ml)2iUtjaW^^7k(30ni 

i)-cft»Lfe. 

^;u:>^y-;u=6.i ai/tttatt^-y-v*!! 

x^yu=i:i— i:2)T»IMiU £t>l=ftB£x^;u- 
v^v:7nt°JUX— ^./UT*S$SJl£fHV N-[2- 
(lH-'fVK— ^U-3-'C;i/)X^U]-2,8-v>^;U-5,6, 
7,8--xh- ; 5tKntfUK[2,3-d]eU5v^-5-TS> 
«b*» 128X1 60mg)£*tfe*Sa±:LT»fc. 

mp 158- 159 deg C. 

SfRfl-ffHS C 19 H 23 N S itLT 



Calcd:C,71 .00;H,7.21 ;N,2 1 .79. 

Found:C,70.64;H,7.19;N,21.85. 

'H-NMR(200MHz,CDClj) 8 1 .79-1 .95(2H,m), 
2.54(3H,s), 2.94-3.04(4H,m), 3.13(3H,s), 3.19 
(lH,tt,J=12.6,4.3Hz), 3.55(1 H,td,J=11.3,4.7Hz), 



2003-11-11 

015inmethanol ). 

retention time large (compound 127 ): [;al] 
<sup>20</supxsub>D</sub>=+83.2* (c=0. 1 
050inmethanol ). 

[0155] 

Working Example 128 
(Production of compound 128 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (293 mg , 1 .65mmol ), tryptamine 
(291 mg ) and p-toluenesulfonic acid acid monohydrate (31 
mg ) was mixed to toluene (1 7 ml ). 

mixture 1 8 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

sodium borohydride * (100 mg ) was added. 

mixture 3.5 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (1 50 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent s refined residue with 
[shirikagerukaramukuromatogurafii ](basic :ethylacetate 
♦ethylacetate :methanol =6:1 and basic rhexane :ethylacetate 
=1 : 1 *1 :2 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [2 - (1 H-indole -3- yl ) ethyl ] - 2 
and 8-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 

3 -d ] pyrimidine -5-amine (compound 128 ) (160 mg ) as 
colorless crystal . 

mpl58-159deg C. 

elemental analysis values 

C<sub>l 9</sub>H<sub>23</sub>N<sub>5</sub> doing 
Calcd:C, 71.00;H, 7.21;N, 21.79. 
Found:C, 70.64;H, 7.19;N, 21.85. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .79 - 1 .95 (2 H, m ), 2.54 (3 H, s ), 2.94 - 3.04 (4 H, m ), 
3.13 (3 H, s ), 3.19(1 H, tt, J=12.6, 4.3Hz ), 3.55 (1 H, td, 
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3.68(lH,t,J=3.8Hz), 7.01(lH,d,J=2.2Hz), 7.15 
(lH,td,J=7.3,1.5Hz), 7.19(lH,td,J=7.5,1.6Hz), 
7.33-7.37(lH,m), 7.59-7.63(1 H,m), 7.78(lH,s), 

8.06(lH,br), Jg||fil*NH (i^SLTl^lV 

IR(KBr)1601, 1559,1524,1456,1435,1406,1339,7 
41cm -1 . 

[0156] 

StJfiflM 129 
«t*«129<D«») 

tfU = v>-5-^;U)-l,3-^>i?>v7 , 5>(113m 
g.0.42mmol)£ THF(4.5ml)|Cj§«$-& % tf US? 
>(0.050ml)St;3-^PP^>l/-f;U^P , jK(0.06 
5ml)£jQ;lfc 0 

a*ft«sat 1.5 KimnfLfe. 

SJS?1^4*ilcpKx^;u(ioom!)Sa^.fc^. 

*(50ml)ai;i&Sld**(30ml)-e3fe^Lfco 

^y— jU=85:15)-C»»L. 3-<7PP-N-[3-[(2,8-i/ 
^;u-5,6,7,8--xh^t:Knt 0 UKf2,3-d]t 0, JSv> 
-5-f iU)TSypx=;U]Se*»MT5K(ft** 1 
29)(106mg)^T : E;U^TX(!:LTWfco 

1 H-NMR(200MHz,CDCl 3 ) 5 2.04(2H,br), 2.48(3 
H,s), 3.19(3H,s), 3.40-3.50(3H,m), 4.54(1 H,br), 
6.46(lH,d,J=8.6Hz), 6.80(1 H,d,J=7.8Hz), 7.16 
(lH,t,J-8.3Hz), 7.32-7.53(3H,m), 7.75(lH,d,J= 
7.0Hz), 7.85-7.94(lH,m), 8.03(1 H,s+lH,br). 

IR(KBr) 1653,1 609, 1557,1 408,73 3cm -1 . 

[0157] 

mmm no 

(ft** 130 <7>§ait) 

2,8-v^;U-7,8-vtKPt 0, JK[2,3-d]t 0, JSv>- 
5(6H)-^">(307mg. 1.73mmol). 2-(4-7jl—)1-\- 
e^^v— ;U)T-'J>(1.10g)Sl/ p-hJUX>X 
7K*I«l(33mg)Sh;UX>(18ml)lcS 

S*tt£ 125 deg C 15 eiHfttfLfc. 

fij£?g-&i|ftlcftttx^;u(ioomi)&inx.fc», 

ttaft»**±MJ^A*»*(20ml). 7K(20m 
l)&tftafPftt6*(20ml)-C3fe^Lfco 
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J=l 1.3, 4.7Hz ), 3.68 (1 H, t, J=3.8Hz ), 7.01 (1 H, d, 
J=2.2Hz ), 7.15 (1 H, td, J=7.3, 1.5Hz ), 7.19 (1 H, td, J=7.5, 
1 .6Hz ), 7.33 - 7.37 (1 H, m ), 7.59- 7.63 (1 H, m ), 7.78 (1 H, 
s ), 8.06 (1 H, br ), aliphatic NH has not done identification . 

IR(KBr) 1,601,155,915,241,456,143,514,061,339,741 cm 
<sup>-l</sup>. 

[0156] 

Working Example 129 
(Production of compound 129 ) 

N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) - 1 and 3 -benzene diamine melting 
(1 13 mg , 0.42mmol ) in THF (4.5 ml ), it added pyridine 
(0.050 ml ) and 3 -chlorobenzoyl chloride (0.065 ml ). 

mixture 1.5 hours was agitated with room temperature . 

After adding ethylacetate (1 00 ml ) to reaction mixture , water 
(50 ml ) and you washedwith saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](ethylacetate 
♦ethylacetate :methanol =85:1 5 ), 3 -chloro -N- it acquired [3 
- [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino ] phenyl ] benzoic acid amide 
(compound 129 ) (106 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.04 (2 H, br ), 2.48 (3 H, s ), 3.19 (3 H, s ), 3.40 - 3.50 (3 H, 
m ), 4.54 (1 H, br ), 6.46(1 H, d, J=8.6Hz ), 6.80 (1 H, d, 
J=7.8Hz ), 7.16 (1 H, t, J=8.3Hz ), 7.32 - 7.53 (3 H, m ), 7.75 
(1 H, d, J=7.0Hz ), 7.85 - 7.94 (1 H, m ), 8.03(1 H, s+lH, br ). 

IR (KBr) 1,653,160,915,571,408,733 cm <sup>-K/sup>. 

[0157] 

Working Example 130 

(Production of compound 130 ) 

2 and 8 -dimethyl »7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (307 mg , 1.73mmol ), 2 - (4 -phenyl 
-1- piperazinyl ) aniline (1 .10 g ) and the p-toluenesulfonic 
acid acid monohydrate (33 mg ) was mixed to toluene (1 8 
ml ). 

mixture 15 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 
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l JIS7K^b^h , J^A7KJ§; , «(i6mi)ai;ffil / n v 

(1.73g)£*Q*.fc 0 

70 deg C 7? 6 B#M«J*Lfco 

Oml)£Jn*.fcSL 7K(100ml)&I/fflfaft**(50 
ml)T?*J* Lfco 

^P^h^97-f— (A.*«»->:iH|i^;u-3:l — 

-N-[2-(4-*7xZi;U-l-e^^v— >U)^x-;U]-5 s 6, 
7,8-^hvtKnt 0 'jK[2 5 3-d]t 0, J5v>-5-T5> 
(<b*tt 130)(334mg)^^||fe$S B B B ^Lrt#^ o 

mpl60-162 deg C. 

5c*#«rffi C 25 H 3 oN 6 -0.1H 2 0 tLX 



Calcd:C,72. 1 2;H,7.3 1 ;N,20. 18. 

Found:C,72.00;H,7.34;N,20.2 1 . 

1 H-NMR(200MHz,CDCl 3 ) 6 2.04-2.07(2H,m), 
2.49(3H,s), 3.01-3.03(4H,m), 3.18(3H,s), 3.25 
(4H,br), 3.38-3 .45(2H,m), 4.54(1 H,q,J=6.2Hz), 
4.88(lH,d,J=7.4Hz), 6.73-6.97(5H,m), 7.08(2H, 
t,J=7.7Hz), 7.23-7.3 l(2H,m), 8.03(lH,s). 

IR(KBr)1597,l 557,1505,1437,1422,1406,1325,1 
231,737cm" 1 . 

[0158] 

H16« 131 

(its® 131 (omm&mmm mat^ m 

2,8- *>*¥)W7&- 5/ 1 K □ fc? 'J K[2,3-dje U £ v>- 
5(6H)-^->(370mg. 2.09mmol). 3-[(3-75/7x 
-^)X;U^7xyu]^ > Pt°^>^X^;U(1.41g) 
SIX p-HUX>X;U7tO^-7k?Qfe(40mg)£h 
;UXl/(30ml)IC;g-&$#fc D 

125 deg C V 14.5 B#f»«#Lfc. 

SJ£Jl^^JcftKx^;U(100ml)^*P^fc«:. 
tS»«»**:J-MJ'* A**j*(20ml). 7jt(20m 
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organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1.73 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 2 and 8 -dimethyl -N- [2 
- (4 -phenyl - 1 - piperazinyl ) phenyl ] - 5,6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 130 ) (334 mg ) as pale yellow crystal . 

mpl60-162deg C. 

elemental analysis values 

C<sub>25</sub>H<sub>30</sub>N<sub>6</sub>*0.1 
H<sub>2</sub>0 doing 

CalcdrC, 72.12;H,7.31 ;N, 20.18. 

FoundrC, 72.00;H, 7.34;N, 20.21. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.04 - 2.07 (2 H, m ), 2.49 (3 H, s ), 3.01 - 3.03 (4 H, m ), 
3.18 (3 H, s ), 3.25(4 H, br ), 3.38 - 3.45 (2 H, m ), 4.54 (1 H, 
q, J=6.2Hz ), 4.88 (1 H, d, J=7.4Hz ), 6.73 - 6.97 (5 H, m ), 
7.08 (2 H, t, J=7.7Hz ), 7.23 -7.3 1 (2 H, m ), 8.03 (1 H, s ). 

IR (KBr) 15,971,557,150,514,371,422,140,613,251,231,737 
cm <sup>- 1 </sup>. 

[0158] 

Working Example 1 3 1 

(Production of compound 131 ) & Working Example 132 
(Production of compound 132 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (370 mg , 2.09mmol ), 3 - [ (3 
-amino phenyl ) sulfanyl ] ethyl propionate (1 .41 g ) and the 
p-toluenesulfonic acid acid monohydrate (40 mg ) was mixed 
to toluene (30 ml ). 

mixture 14.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
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;§J££M1±T. «*U »3S£x*y— ju(20ml) 

il^i^St 17 B*M«#Lfco 
T-tzh>(4.0ml)£AQ*. SiB-e 5 #WHJH*Lfc 0 



JEJSa*lh**ET. SffiU R»x^n,(i50 

2:1 — 1:1 — l:2->B»X^;uyett»U 3-[[3- 
[(2,8-^^9 1 >iU-5 5 6 3 7,8-^h^tKnt 0 'jK[2,3-d]t 0 

□ t°t>lXf^(ft^ft 131)(104mg)*«fe* 

£fc. 3-[[3-[(2,8-2/>^;U-5,6,7,8-T-h J 5tKPIf 
'jK[2,3-d]t 0| J5v>-5--f;U)T5/]^x-yU]X;U 
^T— ;U]-1-^P/V— ;K<t-&» 132)(138mg) 

3-[[3-[(2,8-V>5 1 JU-5,6,7 5 8--xh^tKPt 0 'JK[2, 
3-d]t°'J^v>-5->r;U)T^ypxX^]X;U^TX 

;u]^Pt°7t->Kx^;u 

, H-NMR(200MHz,CDCl 3 ) 5 1.25(3H,t,J=7.1Hz), 
1. 86-2.1 7(2H,m), 2.49(3H,s), 2.64(2H,t,J=7.5 
Hz), 3.15(2H,t,J=7.4Hz), 3.18(3H,s), 3.27-3.64 
(2H,m), 3.73-3.79(lH,m), 4.14(2H,q,J=7.2Hz), 
4.52(1 H,br), 6.51(lH,dd,J=7.9,2.1Hz), 6.67(1H, 
t,J-1.8Hz), 6.74(lH,d,J=7.4Hz), 7.13(lH,t,J=7. 
9Hz), 8.00(1 H,s). 

IR(KBr)l 732, 1 590, 1 559,1 520,1480, 1 408,1 372, 1 
327,1242,1196cm 1 . 

3-[[3-[(2,8-V>^JU-5,6,7,8-^h^tKPt 0, JK[2, 

;u]-i-^p/*y— ;u 

mp 147- 150 deg C. 

5c*»«f fit C l8 H 24 N 4 OS-0.6H 2 O tLX 



Calcd:C,60.85;H,7.15;N,15.77. 
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ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the ethanol (20 ml ). 

sodium borohydride * (474 mg ) was added. 

mixture 17 hours was agitated with room temperature . 

Including acetone (4.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerakaramukuromatogurafli ](hexane :ethylacetate 
=3:1 *2:l*l:l*l:2*ethylacetate ), 3 - it acquired [[3 - [ (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] ethyl propionate 
(compound 131 ) (104 mg ) as yellow oyl . 

In addition, 3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] 
sulfanyl ] - 1 -propanol (compound 132 ) (138 mg ) did 
recrystallization with ethylacetate -diisopropyl ether 
jpl 1 ,acquired as pale yellow crystal . 

3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] ethyl 
propionate 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .25 (3 H, t, J=7. 1 Hz ), 1 . 86 - 2. 1 7 (2 H, m ), 2.49 (3 H, s ), 
2.64 (2 H, t, J=7.5Hz ), 3.15 (2 H, t, J=7.4Hz ), 3.18(3 H, s ), 
3.27 - 3.64 (2 H, m ), 3.73 - 3.79 (1 H, m ), 4.14 (2 H, q, 
J=7.2Hz), 4.52(1 H,br), 6.51 (1 H, dd, J=7.9, 2.1Hz ), 
6.67(1 H, t, J=1.8Hz), 6.74(1 H, d, J=7.4Hz ), 7.13 (1 H, t, 
J=7.9Hz), 8.00(1 H, s). 

IR(KBr) 1732, 1590, 1559, 1520, 1480, 1408, 1372, 1327, 
1242 and 1 196 cm <sup>-K/sup>. 

3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] - 1 
-propanol 

mpl47-150deg C. 

elemental analysis values 

C<sub> 1 8</sub>H<sub>24</sub>N<sub>4</sub>OS 
*0.6H<sub>2</sub>O doing 

Calcd:C, 60.85;H, 7.15;N, 15.77. 
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Found:C,60.79;H,6.79;N,15.49. 

'H-NMR^OOMH^CDCh) 8 1. 83-2.1 5(4H,m), 
2.49(3H,s), 3.01(2H,t,J=7.2Hz), 3.18(3H,s), 3.2 
9~3.54(2H,m), 3.76(2H,t,J=6.3Hz+lH,br), 4.52 
(lH,br), 6.49(1 H,dd,J=7.7,1.9Hz), 6.66(lH,t,J= 
2.0Hz), 6.74(1 H,d,J=7.6Hz), 7.12(lH,t,J=7.8H 
z), 7.99(lH,s), OH l*H^LTl^LV 

IR(KBr)1591, 1557,1518,1478,1427,1408,1327c 
m' 1 . 

[0159] 

mmm 133 
at&fy 133 (omm 

2,8-vy5 L >U-7,8-vtKPtf'JK[2,3-d]t° , J^V>- 
5(6H)-^->(368mg. 2.08mmol), 3-[(4-^x^v 

^;i/)x;u^r— ;u]7=-y:/(i.70g)&tf p-h;u 

125 deg C T 18 B#M«i*Lfc 0 

J5JS;I^^](zp^x^;u(ioomi)^iia^fc^. 
tS»KM**-i-h l J^ A*»}S(20ml), 7K(20m 
l)at^te*Pft**(20ml)"<?2fe^Lfco 



7K*^^*^h f J^A(157mg)^Q^fco 

17 mumnLtzo 



ml)£An*fc&. 7K(50ml)St;tSW^±i7K(20m 

««Ji*«7k«H^-h'j^A'ettJ»Lfco 

^P7h^7^-(A^>:itlxfjl,=2:l- 
1 :2)-e3fSSL. 2,8-V>f Jl/-N-[3-[(4-7x7^rv 
^f;i/)X;i/^7-^]7xz.^]-5,6,7,8-fh7tK 
PeUK[2,3-dltf»J55/>-5-75>«b^*l 133)(1 
53mg)£ftfe^;u<tLT»fco 

'H-NMR(200MHz,CDCl 3 ) d 1 .82-2.14(6H,m), 
2.49(3H,s), 2.98(2H,t,J=6.7Hz), 3.17(3H,s), 3.2 
3-3.51(2H,m), 3.73(lH,br) 3 3.97(2H,t,J=5.7Hz), 
4.50(1 H,br), 6.48(lH,dd,J=8.0,2.2Hz), 6.63(1 
H,t,J=1.8Hz), 6.71(lH,dt,J=7.8,0.8Hz), 6.84-6.9 
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Found:C, 60.79;H, 6.79;N, 15.49. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.83 - 2.15 (4 H, m ), 2.49 (3 H, s ), 3.01 (2 H, t, J=7.2Hz ), 
318 (3 H, s ), 3.29 - 3.54(2 H, m ), 3.76 (2 H, t, J=6.3Hz 
+lH,br), 4.52(1 H, br ), 6.49(1 H, dd, J=7.7, 1.9Hz), 6.66 
(1 H 5 1, J=2.0Hz ), 6.74 (1 H, d, J=7.6Hz ), 7.12 (1 H, t, 
J-7.8Hz ), 7.99 (1 H, s ), the OH has not done identification . 

IR(KBr) 1591, 1557, 1518, 1478, 1427, 1408 and 1327 cm 
<sup>-l</sup>. 

[0159] 

Working Example 133 

(Production of compound 133 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (368 mg , 2.08mmol ), 3 - [ (4 
-phenoxy butyl ) sulfanyl ] aniline (1 .70 g ) and the 
p-toluenesulfonic acid acid monohydrate (40 mg ) was mixed 
to toluene (20 ml ). 

mixture 18 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the ethanol (20 ml ). 

sodium borohydride * (1 57 mg ) was added. 

mixture 1 7 hours was agitated with room temperature . 

Including acetone (4.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:2 ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenoxy butyl ) 
sulfanyl ] phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 133 ) 
(153 mg ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.82-2.14 (6 H, m ), 2.49 (3 H, s ), 2.98 (2 H, t, J=6.7Hz ), 
3.17 (3 H, s ), 3.23 - 3.51(2 H, m ), 3.73 (1 H, br ), 3.97 (2 H, 
t, J=5.7Hz ), 4.50 (1 H, br ), 6.48 (1 H, dd, J=8.0, 2.2Hz ), 
6.63 (1 H, t, J=1.8Hz ), 6.71 (1 H, dt, J=7.8, 0.8Hz ), 6.84 - 
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5(3H,m), 7.11(lH,t,J=7.9Hz), 7.20-7.30(2H,m), 
8.00(1 H,s). 

IR(KBr)1590,1559,1520,1497,1476,1424,14 
06,1339,1325,1244,756,693cm" 1 . 



[0160] 

ftlfctt 134 
Oft 134©»£) 

2,8.vy^;u-7,8-vt:KPt 0 »JK[2 5 3-d]t 0| J^-: 



5(6H)-^|->(299mg. 1.6911111101), 4-(2-7 r £/X^ 
yU)^>-tf>^JU*>T5K(507mg)&l/p-h;L/X 
>XJU7h>K— 7KfPl*(32mg)^h;UX>(35ml) 

M&MZ 125 deg 15.5 ft[B«J¥Lfco 

JRJiSCOJiff^iS^ofcfc*). x£/— ;U(15ml) 
125 deg C T* 25 B#Pe11f #Lfc 0 

SJ£;E-&«Bfc»»x^;u(ioomi)^JjD7Lfc«. 
t&«K&**^hU^A7jC}S»(20ml). 7K(20m 
l)ai/tt»***(20ml)-Cft»Lfco 

7K*fb7fx r i7iR^-h , J'?A(128mg)$ftP^.fco 

20 BSflMJMtLfco 
7-trh>(2.0ml)£in*. ^iST* 5 #IW«#Lfco 

ml)£iin5Lfc|fe. 7K(50ml);&tf ffiS)Atfi*(30m 



6.95(3 H, m ), 7.1 1 (1 H, t, J=7.9Hz ), 7.20 - 7.30 (2 H, m ), 
8.00 (1 H, s ). 

IR (KBr ) 

1,590,155,915,201,497,147,614,241,406,133,913,251,244,756,693 
cm <sup>-K/sup>. 

[0160] 

Working Example 134 

(Production of compound 134 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (299 mg , 1.69mmol ), 4 - (2 
-aminoethyl ) [benzensuruhonamido ] (507 mg ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (35 ml ). 

mixture 15.5 hours was agitated with 125 deg C. 

Because advance of reaction is slow, 25 hours it agitated with 
125 deg C including ethanol (15 ml ). 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

sodium borohydride * (128 mg ) was added. 

mixture 20 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic : ethylacetate 
*ethylacetate imethanol =8:1 ), furthermore did 
recrystallization with ethylacetate , 4 - it acquired [2 - [ (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] ethyl ] [benzensuruhonamido ] 
(compound 134 ) (185 mg ) as pale yellow crystal . 

mpl69-172degC. 

elemental analysis values 

C<sub>17</sub>H<sub>23</sub>N<sub>5</sub>O<sub>2</sub>S*0.25H<sub>2</sub>O 
doing 

Calcd:C,55.79;H,6.47;N,19.14. Calcd:C, 55.79;H, 6.47;N, 19.14. 



^U:>$y-;U=8:l)T*«8iU S&lcMfcX*- 
^UT»WBa£*Tl\ 4-[2-[(2,8-V^;U-5,6,7,8- 

•xh^tKpegK[2,3-d]t°usv^-5-^u)T5y] 
x^;u]/<>-tf>x;U7h>T5Kab^«a I34)(i85 

mp 169- 172 deg C. 

7C*#«Tfil C l7 H 23 
N 5 O 2 S-0.25H 2 O tL 
X 
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Found:C,55.80;H,6.48;N,19.19. 

l H-NMR(300MHz,CDCl 3 ) 6 1.83-1. 89(2H,m), 
2.44(3H,s), 2.82-2.88(2H,m), 2.91-2.99(2H,m), 
3.14(3H,s), 3.23(lH,dt,J=12.0,4.5Hz), 3.53(1 
H,ddd,J=12.6,9.3,5.6Hz), 3.66(lH,t,J=4.1Hz), 5. 
17(2H,br), 7.34(2H,d,J=8.4Hz), 7.64(1 H,s), 7.8 
5(2H,d,J=8.7Hz), NH tepJ^LTl,^ I V 

IR(KBr)1601, 1559,1524,1408,1335,1 159cm"'. 



[0161] 

mmm 135 

(it^Vn 135CDSi£) 

2,8-v^;U-7,8-vtKPe'JK[2,3-d]t 0| JSv>- 
5(6H)-^->(195mg. l.lOmmol). 3-(v<j7P^v 

^>^-7KfD^l(21mg)^h;UX>(llml)IC;g^ 

125 deg C TM0.5 »|««#Lfco 

S*?I^*fcR»X^;U(100ml)*lPxfc*. 
l&»«»**^h^A*»*(20mI)* 7K(20m 
l)&l/iafiIftft7K(20ml)X*gfef*Lfco 



vTyh'JtKP^^^hU^A(138mg)Sl/P 
»(0.20ml)£An*.fc o 

SBAIKM-C 19 l*M«i*Lfc. - 
7*h>(2.0ml)£iniU B;ST* 5 Lfc G 



ml)£ SDx.fc&. *(50ml)*tffifi]£*fcK(30ni 
l)T*J5fe;fLfc 0 

^□7h^7^- (^*-y->:iM*X^U=2:l-> 

B8if^)-e«8L, N-[3-(v^n^+v^^" 

*vpi-;i/]-2 ) 8-i/^fJI/-5,6,7,8-fh7tKP 
t 0, JK[2,3-d]t 0, J^V>-5-T^>(<b^^ 135)(73 
mg)^||fe-7^E;U^7X<hLTt#fco 

, H-NMR(200MHz,CDCl 3 ) 5 1 .24-1 .58(6H,m), 
1.78-1.80(2H,m), 1.91-2.16(4H,m), 2.49(3H,s), 
3.18(3H,s), 3.25-3.36(lH,m), 3.43-3.52(lH, 
m), 3.2-3.6(lH,br), 4.1 6-4.24(1 H,m), 4.51(lH,t, 
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Found:C, 55.80;H, 6.48;N, 19.19. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.83 - 1 .89 (2 H, m ), 2.44 (3 H, s ), 2.82 - 2.88 (2 H, m ), 
2.91 - 2.99 (2 H, m ),3.14 (3 H, s ), 3.23 (1 H, dt, J=12.0, 
4.5Hz ), 3.53 (1 H, ddd, J=12.6, 9.3, 5.6Hz ), 3.66 (1 H, t, 
J=4.1Hz ), 5.17 (2 H, br ), 7.34 (2 H, d, J-8.4Hz ) } 7.64 (1 H, 
s ), 7.85(2 H, d, J=8.7Hz ), NH has not done identification . 

IR(KBr) 1601, 1559, 1524, 1408, 1335 and 1159 cm 
<sup>-l</sup>. 

[0161] 

Working Example 135 

(Production of compound 135 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (195 mg , l.lOmmol ), 3 - 
(cyclohexyloxy group ) aniline (3 1 5 mg ) and the 
p-toluenesulfonic acid acid monohydrate (21 mg ) was mixed 
to toluene (11 ml ). 

mixture 40.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (138 mg ) and acetic acid (0.20 
ml ) was added. 

mixture 1 9 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](hexane rethylacetate 
=2:l*ethylacetate ), N- [3 - (cyclohexyloxy group ) phenyl ] - 
2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 135 ) (73 mg ) as 
yellow amorphous . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.24- 1.58 (6 H,m), 1.78- 1.80(2 H, m ), 1.91 -2.16 (4 H, 
m ), 2.49 (3 H, s ),3. 18 (3 H, s ), 3.25 - 3.36 (1 H, m ), 3.43 - 
3.52(1 H,m), 3.2 -3.6(1 H, br ), 4.16 - 4.24 (1 H,m),4.51 
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J=4.4Hz), 6.23-6.33(3H,m), 7.08(lH,t,J=8.3Hz), 
8.00(lH,s). 

IR(KBr)2934,2857,1601,1559,1516,1495,1406,l 
339,1198,1161cm- 1 . 

[0162] 

mmm B6 

3-[[3-[(2,8-V>T;U-5,6,7,8-^h^tKnt 0| jK[2, 

>U]^Pt o ^->^X^>(U(92mg.0.24mmol)^ TH 
F-*9/-)\,(2:U 3.0ml)lc»»*1^ 1 *15t7KK 
<b-^KU^A*»a(1.0ml)**nafco 

Lfco 

R^X^;U(50ml)»i;^fi<7)7k^Jnxfeo 

**t«ET. B*U 3-[[3-[(2 f 8-S?*^U-5,6 f 
7^--rh : 3tKPtf l JK[2 f 3-d]ey5S?>-5-f^)T 

136)(74mg)£7^U:77;*£:LT»fco 

l H-NMR(200MHz,CDCl 3 ) 5 2.02-2.05(4H,m), 
2.52(3H,s), 2.58(2H,t,J=7.0Hz), 3.1 l(2H,t,J=7.0 
Hz), 3.23(3H,s), 3.50(1 H,br), 4.49(lH,br), 6.46 
(lH,d,J=8.0Hz), 6.69-6.7 l(2H } m), 7.05(lH,t,J= 
8.1Hz), 8.03(lH,s), C0 2 H lil^L/Cl^lV 



[0163] 

mmm 137 

(ft^ttl 137 (Dm&i) 

2,8-v>f;i/-7,8-vtK □ tf 'J K[2,3-d] tf 'J 5 i»- 
5(6H)-^">(298mg. 1.68mmol). 3-(2-^Q/t^r:> 
Ih*i/)7~ ■J>(1.26g)Atf p-hJUinVXJU* 
*fn«a(32mg)S-h;UX>(17ml)lC;fi^3F 

;g-&4£)£ 125 deg C T? 19.5 ftfB«» Lfco 

5(&jK^ttl3mKx7;U(100ml)£aiX./ttt. 
ffiftKSTk*^ HJ^ A7k*?*(20ml)* 7k(20m 
l)Ai;tt¥DAtt7k(20ml) a eft»L/^:. 
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(1 H, t, J=4.4Hz ), 6.23 - 6.33 (3 H, m ), 7.08 (1 H, t, 
J=8.3Hz), 8.00(1 H,s). 

IR(KBr)2934, 2857, 1601, 1559, 1516, 1495, 1406, 1339, 
1 198 and 1 161 cm <sup>-l</sup>. 

[0162] 

Working Example 136 
(Production of compound 136 ) 

3 - Melting [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] 
sulfanyl ] ethyl propionate (92 mg , 0.24mmol ) in THF 
-methanol (2: 13.0 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (1.0 ml ). 

mixture overnight stiiring was done with room temperature . 

After neutralizing reaction mixture with acetic acid , under 
vacuum , itconcentraled. 

ethylacetate (50 ml ) and water of trace was added. 

It dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 3 - it acquired [[3 - [ (2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] propanoic acid 
(compound 136 )(74 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.02 - 2.05 (4 H, m ), 2.52 (3 H, s ), 2.58 (2 H, t, J=7.0Hz ), 
3.1 1 (2 H, t, J=7.0Hz ), 3.23 (3 H, s ), 3.50(1 H, br ), 4.49 (1 
H, br ), 6.46 (1 H, d, J=8.0Hz ), 6.69 - 6.71 (2 H, m ), 7.05 (1 
H, t, J=8.1Hz ), 8.03 (1 H, s ), CO<sub>2</sub>H hasnot 
done identification . 

[0163] 

Working Example 1 37 

(Production of compound 137 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (298 mg , 1 .68mmol ), 3 - (2 
-propoxy ethoxy ) aniline (1 .26 g ) and the p-toluenesulfonic 
acid acid monohydrate (32 mg ) was mixed to toluene (17 
ml ). 

mixture 19.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 
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:>7/MJtKP*^ig^MJ^A(211mg);&l/It 
K(0.50ml)£a0;Lfc o 

14 n#in«#Lfc. 

St5;l-&!fel$MJ±T. jgJSU fES£x^;Hl50 
(25m\)JBi.lfmuM?k(25m])-Q%tftLtzo 

i^^^>lU)r'imSiL,2,8-v?^;U-N-[3-(2-^ 
□ tK*->X v)7i- ;U]-5,6,7,8-t- h^tKP 
e'JK[2,3-d]t°'J5v>-5-TS^({b^ 137)(430 
mg)$jtfe^-'r;Ui:LT^#yc„ 

'H-NMR(200MHz,CDCl 3 ) 5 0.93(3H,t,J=7.5Hz), 
1.63(2H,sextet,J=7.2Hz), 1.90-2.19(2H,m), 2.4 
9(3H,s), 3.18(3H,s), 3.26-3.47(2H,m), 3.49(2H, 
t,J=7.0Hz), 3.68(lH,d,J=6.6Hz), 3.77(2H,t,J=5. 
OHz), 4.10(2H,t,J=4.8Hz), 4.51(lH,q-like), 6.26 
-6.34(3H,m), 7.09(1 H,t,J=8.5Hz), 8.01(lH,s). 

IR(KBr) 1 599, 1 559, 1 5 1 8, 1424, 1 406, 1 200, 1 1 65, 1 
125cm''. 

[0164] 

138 

(itSM 138 (DSit) 

2,8-i?>^^-7,8-vtKPtf'JK[2,3-d]eU5v>- 
5(6H)-^->(295mg, 1.66mmol). l-(2-T5/7x 
-)\,)-4-(4-'?nu-?3L—)\,)-<\-\d'< i ) : i>J— 7K20 

2 g )st; p-h;ui>^.;u^>^— 7K?n%(32mg) 

^HUX>(20ml)IC;g^r$1±fc o 

125 deg C -e 27 B#Pb1}«#L7Co 

£ J& ;g *S5 1 H =f- )H 1 00ml)£ *P 7L tz& . 
tSWmK7K*^-h'J'!7A7Kj§;«(20ml),7K(20m 
l)Sl/tSfil^^7K(20ml)-Ci5t;tL7±o 



®!&£$LE.T. SSL. THF(10ml)ICj§ 
l ^^7K^b^-h'J't7A7K;t^(l6ml)Xt;afp v 

(1.66g)£iJD*.7= 0 

70 deg C T? 6 mff\mWLtz» 

Oml)£flO 7K(50ml)&i;!afl]^^7K(3O 
mI)-Cjfc;tL7io 
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cyano tri hydro sodium borate (211 mg ) and acetic acid (0.50 
ml ) was added. 

mixture 14 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),saturated sodium bicarbonate * aqueous 
solution (25 ml ) and it washed with saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1 *ethylacetate ), 2 and 8 -dimethyl -N- [3 - (2 -propoxy 
ethoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired 
[2 and 3 -d ] pyrimidine -5 -amine (compound 137 ) (430 mg ) 
as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
0.93 (3 H, t, J=7.5Hz ), 1.63 (2 H, sextet, J=7.2Hz ), L90 - 
2.19 (2 H, m ), 2.49 (3 H, s ), 3.18 (3 H, s ), 3.26- 3.47 (2 H, 
m ), 3.49 (2 H, t, J=7.0Hz ), 3.68 (1 H, d, J=6.6Hz ), 3.77 (2 
H, t, J=5.0Hz ), 4.10 (2 H, t, J=4.8Hz ), 4.51 (1 H, q-like ), 
6.26 - 6.34(3 H, m ), 7.09 (1 H, t, J=8.5Hz ), 8.01 (1 H, s ). 

IR(KBr) 1599, 1559, 1518, 1424, 1406, 1200, 1165 and 
1 125 cm <sup>-l</sup>. 

[0164] 

Working Example 138 

(Production of compound 138 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (295 mg , 1.66mmol ), 1 - (2 -amino 
phenyl ) - 4 - (4 -chlorophenyl ) - 4 -piperidinol (2.02 g ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (20 ml ). 

mixture 27 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(lOml). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1 .66 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 
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R«x*;U)T?tt«U S&lcMfcx^U-^-fy 
tf^«JS?/-;U«t** 138)(157mg)£**fe*S» 



mpl91-193 deg C. 

5c*»«fffl C 26 H 30 ClN 5 O-0.33H 
2 0 irLT 



organic layer was dried with anhydrous sodium sulfate . 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](hexane :ethylacetate 
=3:1 *ethylacetate ) 3 furthermore did recrystallization with 
ethylacetate -diisopropyl ether jp 11 , 4 - (4 -chlorophenyl ) - 1 
- [2 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ) amino ] phenyl ] - 4-piperidinol it 
acquired (compound 138 ) (157 mg ) as colorless crystal . 

mpl91-193deg C. 
elemental analysis values 

C<sub>26</sub>H<sub>30</sub>ClN<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 



Calcd:C,66.45;H,6.58;N,14.90. 

Found:C,66.58;H,6.33;N,14.61 . 

1 H-NMR(200MHz J CDCl 3 )(5 1.60(lH,br), 1.79- 
2.17(6H,m), 2.49(3H,s), 2.90-2.95(2H,m), 3.05 
-3.19(2H,m), 3.19(3H,s), 3.41(2H,t,J=5.7Hz), 
4.55(lH,q,J=7.0Hz), 4.84(lH,d,J=7.2Hz), 6.72- 
6.79(2H,m), 7.06(1 H,t,J=7.7Hz), 7.16(lH,d,J=8. 
2Hz), 7.31(2H,d,J=8.4Hz), 7.45(2H,d,J=8.4Hz), 
8.02(1 H,s). 

IR(KBr) 1 597, 1 557, 1 509, 1435, 1 406,735cm* 1 . 
[0165] 

139 

«b** 139(7)»Jft) 

2,8-^>^yU-7,8-vtKPt 0| JK[2,3>d]t°U^V>- 
5(6H)-^">(296mg s 1.67mmol) % 2-(l,3-^>*/5 1 
7V— )Wl-4)\,*=F)\,Yr— 'J>(^S)&t/ p-K 
JUX>3LJU*>H— *W^(32mg)-£hJUX>(17 
ml)IC;S^$-t±fc 0 

125 deg C V 29.5 &Wl$tWl,tzo 

JRJES^IftlCKHx^^lOOml^JWAfcSt. 
t&fP*»7k*:rHJ^ix7K»ift(20ml). 7X(20m 
l)&Ltt&ft£tt*(20ml)T!&#Lfco 

S/TyhUtKP*^K-J-hUH7A(210mg)»i;B 
H(0.50ml)£J[]*_f;: o 



CalcdrC, 66.45;H, 6.5 8;N, 14.90. 
Found:C, 66.58;H, 6.33;N, 14.61. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .60 (1 H, br ), 1 .79 - 2.1 7 (6 H, m ), 2.49 (3 H, s ), 2.90 - 
2.95 (2 H, m ), 3.05 -3.19 (2 H, m ), 3.19 (3 H, s ), 3.41 (2 H, 
t, J-5.7HZ ), 4.55 (1 H, q, J=7.0Hz ), 4.84 (1 H, d, J=7.2Hz ), 
6.72 - 6.79 (2 H, m )., 7.06 (1 H, t, J=7.7Hz ),7.16 (1 H, d, 
J=8.2Hz ), 7.3 1 (2 H, d, J=8.4Hz ), 7.45 (2 H, d, J=8.4Hz ), 
8.02 (1 H, s ). 

IR (KBr) 15,971,557,150,914,351,406,735 cm 
<sup>-l</sup>. 

[0165] 

Working Example 139 

(Production of compound 139 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (296 mg , 1 .67mmol ), 2 - (1 and 3 
-benzothiazole -2- yl methyl ) aniline (total amount ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 29.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (210 mg ) and acetic acid (0.50 
ml ) was added. 
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(50ml)&l/fiSfPft«7X(30ml)T?gt^Lfco 

3:H2:Hl:l)ta«U *6lC|MfcX^ib-S?>f 
V^P tf^UX— rJI/ClMSfttfrL V N-[2-[(l,3- 

xx;U]-2,8- v^;U-5,6,7,8--7 L t KP tf 'J K[2, 
3-d]t°U£v>-5-T^>(lb^% 139)(25mg)£& 

mpl57-158 deg C. 

1 H-NMR(300MHz,CDCl 3 )5 1.71-1 .80(lH,m), 
2.05-2.l3(lH,m), 2.35(3H,s), 2.77(3H,s), 3.07- 
3.12(lH,m), 3.23(1 H,td,J=11.7,3.0Hz), 4.56(1H, 
d,J=13.8Hz), 4.61(lH,br), 4.83(lH,d,J=13.8Hz), 
5.18(lH,d,J=6.6Hz), 6.70(1 H,t,J=7.4Hz), 6.79 
(lH,d,J=8.1Hz), 7.1 6-7.3 7(5H,m), 7.69(lH,d,J= 
7.5Hz), 7.98(lH,s). 

IR(KBr) 1 60 1 , 1 5 59, 1 520, 1 454, 1 427, 1 404, 1312,1 
005,754,727cm- 1 . 

[0166] 

mmm 140 
(its® 140 afijft) 

2,8-^> ^JU-7,8- v t K P bf 'J K[2,3-d]fcf »J 5v>- 
5(6H)-^->(297mg. 1. 680111101). 3-7^-/-N-(3-£ 
PP^xXjU)^MSKT5K(1.03g)Xt/ p-H/U 
X>X;U*>K-7K*P4Sl(32mg)*h^X>(17m 
l)!C?I#^#fco 

»*»*125 deg CT?24l*[Ba#Lfc. 

JEJSSft«3fCff»X^yU(150inl)*JinAfc«. 
t&ftK»7k*^hU^A;K»»(25ml), 7k(25m 
l)Jfttftt»Att7K(20ml)T*ft»Lfco 



W^/l^»7Ke!tM±h l J't7A-C^JgLfco 
*«£»ET. SSL. JU(20ml) 

5/T-/HJtKP*^H-*-h"J^A(211mg)atfB 
^(0.25ml)£A07tfco 

S^StSt 1.5 B#Fp1ffil$Lfco 



mixture overnight stirring was done with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),saturated sodium bicarbonate * aqueous 
solution (50 ml ) and it washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=3:1 * ethylacetate and basic rhexane :ethylacetate =3:1 
*2: 1 * 1 : 1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [2 - [ (1 and 3 -benzothiazole -2- 
yl sulfanyl ) methyl ] phenyl ] - 2 and 8-dimethyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 139 ) (25 mg ) as colorless crystal . 



mpl57-158deg C. 

<sup>l</sup>H-nmr (300 MHz s CDCl<sub>3</sub> );de 
1.71 - 1.80 (1 H, m ), 2.05 - 2.13 (1 H, m ), 2.35 (3 H, s ), 
2.77 (3 H, s ), 3.07 -3.12 (1 H, m ), 3.23 (1 H, td, J=l 1 .7, 
3.0Hz ), 4.56 (1 H, d, J=13.8Hz ), 4.61 (1 H, br ), 4.83 (1 H, 
d, J=13.8Hz ), 5.18 (1 H, d, J=6.6Hz ), 6.70 (1 H, t, J=7.4Hz ), 
6.79(1 H, d, J=8.1Hz ), 7.16 - 7.37 (5 H, m ), 7.69 (1 H, d, 
J=7.5Hz), 7.98(1 H,s). 

IR (KBr ) 

16,011,559,152,014,541,427,140,413,121,005,754,727 cm 
<sup>-l</sup>. 

[0166] 

Working Example 140 

(Production of compound 140 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (297 mg , 1 .68mmol ), 3 -amino -N- 
(3 -chlorophenyl ) benzoic acid amide (1.03 g ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (20 ml ). 

cyano tri hydro sodium borate (211 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 1.5 hours was agitated with room temperature . 
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m\)&m7Ltz'ik. *(100ml)&tff&«]£tt7K(50 

StKxf^-*SKifJkx$y- ;u=20:i)T**S 

ML. N-(3-^PP7x^;i/)-3-[(2,8-S/>f^-5,6, 
7,8--rh : 5t:KPl= , JK[2,3-d]fcf , J55/>-5-f;U)T 
5-/]Sft#»75K(jb*«B 140)(323mg)£Stfe 



Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (200 ml ),water (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ) s N- (3 
-chlorophenyl ) - 3 - it acquired [ (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] 
benzoic acid amide (compound 140 ) (323 mg ) as yellow 
amorphous . 



7C*#«f1! C 22 H 22 CIN 5 0- 1.25H 
2 0 tLX 

Calcd:C,61.39;H,5.74;N,16.27. 

Found:C,6 1 .34;H,5.75;N,1 6.20. 

1 H-NMR(200MHz,CDCl 3 ) 8 2.04-2.1 l(2H,m), 
2.47(3H,s), 3.20(3H,s) s 3.45-3.49(2H,m), 4.12 
(lH,d,J=7.0Hz), 4.62(1 H,q,J=6.2Hz), 6.82(1H, 
d,J=8.0Hz), 7.08-7. 14(2H,m), 7.22-7.3 l(3H,m), 
7.49(lH,d,J=7.6Hz), 7.82(1 H,t,J=1.8Hz), 7.89 
(lH,s), 8.12(lH,s). 

[0167] 

mmm 141 

Clb^ 141 a aft) 

2,8-v^;U-7 5 8-vtKPt o, JK[2,3-d]t 0, J5v>- 
5(6H)-^->(292mg. 1.65mmol). 3-[(l,3-^>V r 

f77- ;u-2-f>u)x;u^T— ;u]T— U>(i.28 

g)Xtf p-h;U^>X;U7tx>^-7KfP^(31mg)$- 
h;UX>(17ml)lC;g-&$-d:fco 

125 deg C V 23.5 l»|H«#Lfc 0 

fi«lKll7K*^h l J^A7K**(25ml), 7k(25m 
l)»tffi«£tt*(20ml)T*ife#Lfc o 

v7 7 yh , JtKn7h^^h'J^A(207mg)&l/P 
K(0.25ml)£JrJ7tfc o 

i^ft^sat 1.5 ^w«itLfc 0 

JEJtS£»**ET, MU Stl£x^U(l50 
ml)^JP7Lfc^. 7K(75ml)ai/tSf0ftJ£7K(50m 

i)T*8fc;*Lfco 



elemental analysis values 

C<sub>22</sub>H<sub>22</sub>Cl! s Ksub>5</sub>0* 1 .25H<sub>2</sub>0 
doing 

Calcd:C, 61.39;H, 5.74;N, 16.27. 
Found:C, 61.34;H, 5.75;N, 16.20. 

<sup>K/sup>H-nmi (200 MHz , CDCKsub>3</sub> );de 
2.04 - 2.1 1 (2 H, m ), 2.47 (3 H, s ), 3.20 (3 H, s ), 3.45 - 3.49 
(2 H, m ), 4.12(1 H 5 d, J=7.0Hz ), 4.62 (1 H, q, J=6.2Hz ), 
6.82 (1 H, d, J=8.0Hz ), 7.08 - 7.14 (2 H, m ), 7.22 - 7.31 (3 
H, m ), 7.49 (1 H, d, J=7.6Hz ), 7.82(1 H, t, J=1.8Hz ), 7.89 (1 
H,s), 8.12(1 H, s). 

[0167] 

Working Example 141 

(Production of compound 141 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (292 mg , 1.65mmol ), 3 - [ (1 and 3 
-benzothiazole -2- yl ) sulfanyl ] aniline (1 .28 g ) and the 
p-toluenesulfonic acid acid monohydrate (3 1 mg ) was mixed 
to toluene (17 ml ). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (207 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 1.5 hours was agitated with room temperature . 

Under vacuum , it. concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (75 ml ) and it washed with 
saturated saline (50 ml ). 
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V^Ptf^UX— ^;U-eS|gft*trLVN-[3-[(l,3- 

;U]-2,8-v/5 L ;U-5,6,7,8-T-h J 5tKPt°UK[2,3-d] 
e'JSS^-S-TSVtft** 141)(84mg)^^fe^ 

mp 168- 170 deg C. 

1 H-NMR(200MHz,DMSO-d 6 ) 5 1 .91-1 .99(2H, 
m), 2.42(3H,s), 3.17(3H,s), 3.52(2H,br), 4.70(1 
H,br), 6.38(1 H,d,J=8.0Hz), 6.92-7.0 l(2H,m), 7. 
10(lH,s), 7.28-7.49(3H,m), 7.84(lH,d,J=8.0H 
z), 7.93-7.96(2H,m). 

[0168] 

mmm 142 

(<b*«B 142 CD©5£) 

3-[(2,8-vy^;U-5 ) 6,7 s 8-^h^tKPt°UK[2 5 3-d] 
t e, J5i?>-5-< ;i/)7S/7xy- ;U(50mg. 0.185 

mmoi).4-(^ppy5 1 yu)-3,5-v^ j ? 1 ;u-<y^-*-y- 

*/— ^K32mg)^.l/^^ , J^A(38mg)^ DMF 
(3.5ml)(Z;I*£-fe»\ 3 BIB«i*Lfc.fi 

(S?l^»*aEET. MU ft»xf-jl,(30ml) 
^iP^fc^. 7X(10ml)ai/t&«]6ffi*(10ml)T? 
8fe»Lfco *«H*«l*atll^h , J , >A-ettlt 

1 :2— »»x^;b)T?«» L. 2,8- v>^;U-N-[3- 
[(3,5-v>^;U-4-^V7(-^-9-yU;U)>h4rV]37x 
=JUJ-5A7.8-7 L h5tKPtrUK[2,3-d]br , J5S/>- 
5--7£>(ft*^ 142)(68mg)£7^l/"7r;*<5:L 
mtzo 1 H-NMR(300MHz,CDCl 3 ) d 1.89-2.18(2 
H,m), 2.29(3H,s), 2.40(3H,s), 2.48(3H,s), 3.17 
(3H,s), 3.32(lH,dt,J=12.6,5.0Hz), 3.47(lH,ddd,J 
-12.9,9.6,3~6Hz), 3.81(1 H,br), 4.52(lH,brs), 4. 
75(2H,s), 6.25(1 H,t,J=2.3Hz), 6.32-6.38(2H,m), 
7.14(lH,t,J=8.1Hz), 8.00(lH,s).lR(KBr)1597,l 
559,1520,1495,1424,1406,1339,1188,1161cm* 1 .] 



[0169] 

143 

(ft** 143 OKI) 

2,8-v^yU-7,8-vtKPt°UK[2,3-d]t 0, J^V>- 
5(6H)-;f>(299mg, 1.69mmol). 3-[(4-7i-;i/- 

i,3-f7*/- ;u-2--f;u)x;i/3"r-yu]T- l J>(8 

40mg)Xl/ p-h;UX>X;U7|^>»-7KSl*(32m 
g)Sh;UX>(32inl)(Cffl*-3F-H-fco 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did N- [3 - [ (1 
and 3 -benzothiazole -2- yl ) sulfanyl ] phenyl ] - 2and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , [2 
and 3 -d ] pyrimidine -5-amine (compound 141) (84 mg )as 
colorless crystal . 

mpl68-170degC. 

<sup>l</sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 1.91 - 1.99 (2 H, m ), 2.42 (3 H, s ), 3.17 
(3 H, s ), 3.52 (2 H, br ), 4.70 (1 H, br ), 6.38(1 H, d, 
J=8.0Hz ), 6.92 - 7.01 (2 H, m ), 7.10 (1 H, s ), 7.28 - 7.49 (3 

H, m ), 7.84 (1 H, d, J=8.0Hz ), 7.93 - 7.96 (2 H, m ). 

[0168] 

Working Example 142 
(Production of compound 142 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino phenol (50 mg , 0.1 85mmol ), 4 
- (chloromethyl ) - 3 and 5 -dimethyl isoxazole (32 mg ) and 
mixing potassium carbonate (38 mg ) to DMF (3.5 ml ), 3 
-day period it agitated with room temperature . Under 
vacuum , it concentrated reaction mixture , after adding 
ethylacetate (30 ml ),water (10 ml ) and it washed with 
saturated saline (10 ml ). organic layer was dried with 
anhydrous sodium sulfate . Under vacuum , it removed 
solvent , refined residue with 

[shirikagerukaramukuromatogurafli ](hexane : ethylacetate 
=l:2*ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (3 and 5 
-dimethyl -4- isooxazolyl ) methoxy ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 142 ) (68 mg ) as amorphous . 
<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I . 89 - 2. 1 8 (2 H, m ), 2.29 (3 H, s ), 2.40 (3 H, s ), 2.48 (3 H, 
s ), 3.17 (3 H, s ), 3.32(1 H, dt, J=12.6, 5.0Hz ), 3.47 (1 H, 
ddd, J-12.9, 9.6, 3.6Hz ), 3.81 (1 H, br ), 4.52 (1 H, brs ), 
4.75 (2 H, s ), 6.25 (1 H, t, J=2.3Hz ), 6.32 - 6.38 (2 H, m ), 
7.14(1 H,t, J=8.1Hz), 8.00(1 H, s ).IR (KBr ) 1597, 1559, 
1520, 1495, 1424, 1406, 1339, 1188and 1161 cm 
<sup>-l</sup>. ] 

[0169] 

Working Example 143 

(Production of compound 143 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (299 mg , 1.69mmol ), 3 - [ (4 
-phenyl -1,3- thiazole -2- yl ) sulfanyl ] aniline (840 mg ) and 
the p-toluenesulfonic acid acid monohydrate (32 mg ) was 
mixed to toluene (32 ml ). 
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ffi^ttl* 125 deg C-C23 B#IH«ltLfc. 

JS«?ft**l-BFllx^;u(i00ml)*Jllilfc«. 
fi»Klft**^hU^A**a(25ml). 7K(25m 
l)&l5tSfP^^7K(20ml)-CJ3fe;f Lfco 

*MlttJ*JET, B*U 3»a*y*y— JK15ml) 

->7yhUtKP7tx^K^-h'J^A(212mg)&i;B* 
K(0.25ml)$-AP^fco 

BBlf W»«L, ^-N-[3-[(4-7 

x=.;u-i,3-^7 % y— ;u-2--f;u)x;u^r— ;upx 

=iU]-5,6,7 t 8-Th9tKPeUK[2 t 3^]tf«J5S?>- 
S-T^flb^tt 143)(283mg)$-T^E;U^7XtL 



mixture 23 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

cyano tri hydro sodium borate (212 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 3 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=2:1 *ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenyl -1, 
3- thiazole -2- yl ) sulfanyl ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 143 ) (283 mg ) as amorphous . 



7C*#*rtt C 24 H 23 N 5 S 2 - 
H 2 0 tLX 



elemental analysis values 

C<sub>24</sub>H<sub>23</sub>N<sub>5</sub>S<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.1 8;H,5.44;N,15. 1 1 . 

Found:C,62.20;H,5.57;N, 14.92. 

I H-NMR(200MHz,CDCl 3 ) d 1.92-2.12(2H,m), 
2.46(3H,s), 3.16(3H,s), 3.28-3.52(2H,m), 4.50 
(lH,br), 4.78(lH,br), 6.72(1 H,dd,J=8.1 ,1.5Hz), 
6.95-7.02(2H,m), 7.22(lH,t,J=8.4Hz), 7.28-7.43 
(4H,m), 7.83-7.91 (3H,m). 

IR(KBr) 1 590, 1 559, 1 5 1 6, 1 478, 1 443, 1 406, 1 323, 1 
044,910,731cm' 1 . 

[0170] 
HJfiflO 144 
(it^m 144 <D»ift) 

N^3-(^>v;U^^rV)^x-;U]-2,8-V^^;U-5, 
6,7,8-^S^tKnt°'JK[2,3-d]e'JS^>-5-TH> 
(1.21g N 3.36mmol)Sl^ 10%/^v^A-j*fS(36 
0mg)£>£/— ;U(30ml)l::;g^£tK 7K*#ffl 

*t. ms&v 6.5 mmmftLtzo 



Calcd:C, 62. 1 8;H, 5.44;N, 15.11. 
Found:C, 62.20;H, 5.57;N, 14.92. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.92-2.12 (2 H, m ), 2.46 (3 H, s ), 3.16 (3 H, s ), 3.28 - 3.52 
(2 H, m ), 4.50(1 H, br ), 4.78 (1 H, br ), 6.72 (1 H, dd, J=8.1, 
1.5Hz ), 6.95 - 7.02 (2 H, m ), 7.22 (1 H, t, J=8.4Hz ), 7.28 - 
7.43 (4 H, m ), 7.83 -7.91 (3 H, m ). 

IR (KBr ) 

15,901,559,151,614,781,443,140,613,231,044,910,731 cm 
<sup>- K/sup>. 

[0170] 

Working Example 144 
(Production of compound 144 ) 

N- [3 - (benzyloxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (1.21 g, 
3.36mmol ) and mixing 10% palladium -carbon (360 mg )to 
methanol (30 ml ), under hydrogen atmosphere , 6.5 hours it 
agitated with the room temperature . 



Page 200 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



•y->:»&x^U=i :2->R»x^U:X$y— ;u= 
20:l)TffiigU $&(C|?Kx^;U-^*^-eW 
3-[(2,8-v/^U-5,6,7,8-Th^tK 

pt 0l JK[2,3-d]t O| j^^>-5-^;u)T^y]^xy— 

M<t*» 144X6Mmg)£*fi«g||£LT»fco 
mp207-209 deg C. 

5tg*5**HI C 15 H I8 N 4 O0.2H 2 0 tL 
X 



reaction mixture was filtered with celite , filtrate was 
concentratedunder vacuum . 

It refined residue with [shirikagerukaramukuromatogurafn ] 
(hexane :ethylacetate =l:2*ethylacetate :ethanol =20:1 ), 
furthermore did recrystallization with ethylacetate -hexane , 3 
- it acquired [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amino ] phenol (compound 
144 ) (694 mg ) as colorless crystal . 

mp207-209deg C. 



elemental analysis values 

C<sub>l 5</sub>H<sub>l 8</sub>N<sub>4</sub>O*0.2H<sub>2</sub>O 
doing 



Calcd:C,65.77;H,6.77;N,20.45. 

Found:C,66. 1 1 ;H,6.8 1 ;N,20. 1 1 . 

i H-NMR(200MHz,CDCl 3 ) d 1.97-2. 13(2H,m), 
2.50(3H,s), 3.18(3H,s) s 3.28-3.54(2H,m), 3.70 
(2H,br), 4.47(1 H,t,J=4.2Hz), 6.12-6.30(3H,m), 
7.04(1 H,t,J=8.0Hz), 8.01(lH,s). 

[0171] 

mmm 145 

tfb^ttl 145 CDSife) 

2,8-v^;U-7,8- vt KD t° U K[2,3-d] bf 'J 5v>>- 
5(6H)-*->(314mg. 1.77mmol). 3-[(4-37xn^- 
l,3-f77- ;U-2--r;U)7f-^v]TxiJV(1.19g) 
J&lf p-h;UX>x;i/7t%>K— *«Hftl(34mg)$h 
;UX>(18ml)|C;I^£-rifco 

S^ft* 125 deg CT*23.5 SIHMffLfco 

JEJfcjB^af-itKx^uooomOSinifca, 

ffiftflSKTkJlS^HJ^ A*»«(25ml). 7K(25m 

i)ai;iawft«7K(20mi)-e3fe^Lfca 

i/TyhUfcKn*^»*hU^A(223mg)Stfft 
K(0.25ml)^iPxfc o 

S^MISt 16.5 B$IB«#Lfco 

KJ£?S^£3£J±T\ XffiU ^x^;u(ioo 

ml)£ijD*_f::&. 7K(50ml x 2)&t/fi&3faft i^7k(3 
0ml)-e3fe;f Lfr 0 



Calcd:C, 65.77;H, 6.77;N, 20.45. 
FoundiC, 66.1 1;H, 6.81 ;N, 20.1 1. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.97 - 2.13 (2 H, m ), 2.50 (3 H, s ), 3.18 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.70(2 H, br ), 4.47 (1 H, t, J=4.2Hz ), 6.12 - 6.30 
(3 H, m ), 7.04 (1 H, t, J=8.0Hz ), 8.01 (1 H, s ). 

[0171] 

Working Example 145 

(Production of compound 145 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (314 mg , 1.77mmol ), 3 - [ (4 
-phenyl -1,3- thiazole -2- yl ) oxy ] aniline (1.19 g ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (18 ml ). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

cyano tri hydro sodium borate (223 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 16.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml X 2 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
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RMx*;i,)i?fl|«U 2,8-v^;U-N-[3-[(4-^ 
JU-U-^TV— ^-2-<^)t*y]7x-;i/]- 
5,6,V,8-T-h^tKPt 0 'jK[2,3-d]t 0 «;Sv>-5-T5 
>(^b-&^ 145)(318mg)^T^;U^7-Xi:LrW 

^-NMR^OOMH^CDCt) <5 2.04(2H,br), 2.45(3 
H,s), 3.18(3H,s), 3.36-3.53(2H,m), 4.47(2H,br), 

6.57-6.68(3H,m), 6.98(lH,s), 7.19(lH,t,J=8.0 
Hz), 7.24-7.4 l(3H,m), 7.79(2H,dd,J=7.9,l .3Hz), 

7.85(lH,s). 

IR(KBr)1593,1559,1507,1489,1445,1406,13 
27,1233,1 198,1 148,910,731cm" 1 . 

[0172] 

146 

(^b^i46 0Sit) 

3-[(2,8-v^;U-5,6,7,8-^h^tKPt°'jK[2,3-d] 
t 3 U^^>-5--<;U)T^y^^y~;ix(235mg. 0.87 
mmol).3-(^7PP>^;U)-50x-;U-l,2,4-7|-^ 
fy7!/- ;U(303mg)Si;iKK*'J^A(270m 
g)£ DMF(10ml)(C;g^$-y:.S;S-e 34.5 Btfcl 
OIN-C70 deg CV23.5mmmnLtzofcfc}g. 
^^MBETs SffiU itigJ^K100ml)£jQ 
7Ltz'&. 7K(75ml)S.t/tSffift^7K(35ml)T^;^ 

x-;U-l,2,4-^^-9-vT x /--^-3-^;U)>h^ri>] 
3?x-;U]-5,6 J 7 J 8--xh^tFPt° , JK[2,3-d]t° l JS 
•y>-5-T^>(^b^ife) 146)(241mg)£?|--OU<b:L 
T#fco , H-NMR(200MHz,CDCl 3 ) 6 1.90-2.10 
(2H,m), 2.49(3H,s), 3.17(3H,s), 3.27-3.5 1(2H, 
m), 3.73(lH,br), 4.52(lH,br), 5.23(2H,s), 6.31 
-6.47(3H,m), 7.13(lH,t,J=8.1Hz), 7.50-7.62(3 
H,m), 8.02(lH,s), 8.17(2H,dd,J=8.1,1.5Hz).IR 
(KBr) 1599, 1561, 1520,1495,1451, 1406,1343,1 19 
8,1165,725cm" 1 .] 

[0173] 



=2:1 *ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenyl ■ 
3- thiazole -2- yl ) oxy ] phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrirnidine -5-amine 
(compound 145 ) (3 1 8 mg ) as amorphous . 



147 



(it-Sty 147 C0§!ig) 

2 ) 8-v^;U-7,8-vtKPt°UK[2,3-d]t° l J5v>- 
5(6H)-^*>(828mg. 4.67mmol). 3-(3-^7P P^x 

y^rv)T-ij>(3.08g)SU^ P -h;ux>x;U/-tN> 

S-7Kfa#l(89mg)$h;UX>(45ml)fC;g^$i± 
S*flfl£ 125 deg C-C25 »IH«»Lfco 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.04 (2 H, br ), 2.45 (3 H, s ), 3.18 (3 H, s ), 3.36 - 3.53 (2 H, 
m ), 4.47 (2 H, br ), 6.57- 6.68 (3 H, m ), 6.98 (1 H, s ), 7.19 
(1 H, t, J=8.0Hz ), 7.24 - 7.41 (3 H, m ), 7.79 (2 H, dd, J=7.9, 
1.3Hz ), 7.85 (1 H,s). 

IR (KBr ) 

1,593,155,915,071,489,144,514,061,327,123,311,981,148,910,731 
cm <sup>- 1 </sup>. 

[0172] 

Working Example 146 
(Production of compound 146 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrirnidine -5-yl ) amino phenol (235 mg , 0.87mmol ), 3 
- (chloromethyl ) - 5 -phenyl -1 , 2, 4- oxadiazole (303 mg ) 
and mixing potassium carbonate (270 mg ) to the DMF (10 
ml ), with room temperature 34.5 hours 23.5 hours it agitated 
next with70 deg C. Under vacuum , it concentrated reaction 
mixture , after adding ethylacetate (100 ml ), water (75 ml ) 
and it washed with saturated saline (35 ml ). organic layer was 
dried with anhydrous sodium sulfate . Under vacuum , it 
removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:l*ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (5 -phenyl -1, 
2, 4- oxadiazole -3- yl ) methoxy ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrirnidine 
-5-amine (compound 1 46 ) (24 1 mg ) as oyl . 
<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90 - 2.10 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.27 - 3.51 
(2 H, m ), 3.73(1 H ? br ), 4.52 (1 H, br ), 5.23 (2 H, s ), 6.3 1 - 
6.47 (3 H, m ), 7.13 (1 H s t, J=8.1Hz ), 7.50 - 7.62 (3 H, m ), 
8.02(1 H,s),8.17(2H, dd, J=8.1, 1.5Hz ).IR 
(KBr ) 1 5 9,9 1 5,6 1 1 ,520, 1 49,5 14,511 ,406, 1 34,3 1 1 ,98 1 , 1 65 ,725 
cm <sup>-K/sup>. ] 

[0173] 

Working Example 147 

(Production of compound 147 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrirnidine -5 (6 H ) -on (828 mg , 4.67mmol ), 3 - (3 
-chlorophenoxy ) aniline (3.08 g ) and the p-toluenesulfonic 
acid acid monohydrate (89 mg ) was mixed to toluene (45 
ml ). 

mixture 25 hours was agitated with 125 deg C. 
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«S^aa^7K*^h , ;^A7K^^(50ml). 7K(50m 
l)&t/tafDftffi*(30ml)-e3fej*Lfcc 

5/TyMJtKP*^«^-hU^A(587mg)»i;B 

K(0.67mi)£ira*.fc o 

21 tiffcmftLtzo 

JRJ£Jg^«3£»JIT\ SJBU ftKx^KlSO 
(100ml). 7K(75ml)ai;ffifPft*7K(50inl)-e2fe 

Rlxf^)i?aS!L, N-[3-(3-*P n^i/tv) 
^x^;u]-2,8-v>^;u-5,6,7,8-^h^t:Kat 0 UK 

[2, 3-d] tf U 5 V>-5-T5>«b-&^ 147)(1 . 1 2g)£ 



After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (30 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (40 ml ). 

cyano tri hydro sodium borate (587 mg ) and acetic acid (0.67 
ml ) was added. 

mixture 2 1 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 
3 -d ] pyrimidine -5-amine (compound 147 ) (1.12 g ) as 
amorphous . 



5c*#*rffi C 21 H 21 ClN 4 O-0.25H 
2 0 tLX 



elemental analysis values 

C<sub>2 1 </sub>H<sub>2 K/sub>ClN<sub>4</sub>O*0.25H<sub>2</sub>O 
doing 



Calcd:C,65.45;H,5.62;N,14.54. 

Found:C,65.28;H,5.78;N,14.33. 

1 H-NMR(200MHz,CDCl 3 ) d 1 .95-2. 1 5(2H,m), 
2.49(3H,s), 3.17(3H,s), 3.29-3.54(2H,m), 3.78 
(lH,d,J=6.6Hz), 4.49(1 H,q-like), 6.34-6.47(3H, 
m), 6.91(lH,ddd,J=8.2,2.2,0.9Hz), 7.00-7.28(4 
H,m), 8.02(1 H,s). 

IR(KBr)1586,1559,1520,1489,1472,1427,1406,l 
223,1150cm' 1 . 

[0174] 

(fcfttt 148 0>8£) 

3-[(2,8- v*^U-5 ,6,7,8-7" h^t KP tf U K[2,3-d] 
tfUai/>-5-^>U)T5y^xy— ;U(151mg.0.56 
mmol) % 2-( 1 -'O x /7^ls-2-<< >U)-4-«7 P P *T 
yU)-5->^;U-l,3-7|-^r-^y— ;U(346mg)XlXg| 
»*'J^ A(232mg)£ DMF(5.5ml)|C;l^-3?-|± H 7 
0 deg C 19 ftmm WLtzo 
ETs S«8U R^x^;U(i00ml)£JjD*fc&, 
7K(50rnl)Xi;«&|Dfttfi7K(30ml)-e3fe»Lfc o * 



Calcd:C, 65.45;H, 5.62;N, 14.54. 
Found:C, 65.28;H, 5.78;N, 14.33. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.95 - 2.15 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.29 - 3.54 
(2 H, m ), 3.78(1 H, d, J-6.6Hz ), 4.49 (1 H, q-like ), 6.34 - 
6.47 (3 H, m ), 6.91 (1 H, ddd, J=8.2, 2.2, 0.9Hz ), 7.00 - 7.28 
(4 H, m ), 8.02 (1 H, s ). 

IR(KBr) 1586, 1559, 1520, 1489, 1472, 1427, 1406, 1223 
and 1 150 cm <sup>-l</sup>. 

[0174] 

Working Example 148 
(Production of compound 148 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino phenol (151 mg , 0.56mmol ), 2 
- (1 -benzofuran -2- yl ) - 4 - (chloromethyl ) - 5 -methyl -1 , 
3- oxazole (346 mg ) and mixing potassium carbonate (232 
mg )to DMF (5.5 ml ), 19 hours it agitated with 70 deg C. 
Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). organic layer was dried with 
anhydrous sodium sulfate . Under vacuum , it removed 
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^;U)-effiML,N-[3-[[2-(l-^>y^>.2-f;U) 

— ;U]-2,8-S/^;i/-5,6 f 7,8--T-K5tKPtf UK[2,3 
-d]lfU5^:/-5-7'5>(<b'&tel 148)(245mg)^T 
^U?7X<tLTt#/c 0 1 H-NMR(200MHz,CDCl 
3 )<5l.90-2.12(2H,m), 2.49(6H,s), 3.16(3H,s), 3. 
27-3.50(2H,m), 3.69(lH,br), 4.52(lH,br), 5.01 
(2H,s), 6.29-6.45(3H,m), 7.13(lH,t,J=8.1Hz), 
7.28-7.42(2H,m), 7.56-7.67(3H,m), 8.02(1 H,s).l 
R(KBr)1599,1559,1518,1443,l 192,1 163,752,739 
cm" 1 .] 

[0175] 

HJ£fcl|149 

(flS«« 149 <D»fi) 

3-[(2,8-vy^;U-5 3 6,7,8- 
^H5fcKPtf«JK[2,3-d] 

;K119mg. 0.56 
mmol).4-(^PP>^;ix) 
-2-(5-^JU^X>-2->< 

41mg)&tfpti£±J , J^A 
(122mg)£ DMF(5.0ml) 
IC;g£*£tK 70 deg C 
*t? 19 B#M«#Lfcofi 

$tU SfiB^^HlOOm 
!)£JjQx.fcSL 7K(50ml) 
XtfJSS]£t&7K(30iiil) 

— C\*-«-:/:lrt|X* 
;k2:l-BiWl)T? 
ffiMU 2,8-V^;U-N- 
[3-[[2-(5->TJU-2-^i 

-;u)-i,3-*+-t^/— ;u 

Jb]-5,6,7,8-^h^t:KP 
fc°UK[2,3-d]t°^v>-5 
-T^Xlb^ 149)(156 
mg)^7 : E^77X(tL 
Tttfco TcS^tfrfS C 24 
H25N 5 0 2 S-H 2 0<b:LrCa 
lcd:C,61.92;H,5.85;N,l 
5.04.Found:C,61.99;H,6. 
10;N,14.82. 1 H-NMR(20 



solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2: 1 *ethylacetate ), N» [3 - [[2 - (1 -benzofuran -2- yl ) - 5 
-methyl -1,3- oxazole -4- yl ] methoxy ] phenyl ] - 2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5 -amine (compound 148 ) (245 mg ) as 
amorphous . <sup>l</sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1.90 - 2.12 (2 H, m ), 2.49 (6 H, s ), 
3.16 (3 H, s ), 3.27 - 3.50 (2 H, m ), 3.69(1 H, br ), 4.52 (1 H, 
br ), 5.01 (2 H, s ), 6.29 - 6.45 (3 H, m ), 7.13 (1 H, t, 
J=8.1Hz ), 7.28 - 7.42 (2 H, m ), 7.56 -7.67 (3 H, m ), 8.02 (1 
H, s ).IR (KBr ) 159,915,591,518,144,31 1,921,163,752,739 
cm <sup>- 1 </sup> . ] 

[0175] 

Working Example 149 

(Production of compound 149 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
amino phenol (119 mg , 0.56mmol ), 4 - (chloromethyl ) - 2 - (5 -methyl chain -2- yl ) - 
1 and 3 -oxazole (141 mg ) and mixing the potassium carbonate (122 mg ) to DMF (5.0 
ml ), 19 hours it agitated with 70 deg C. Under vacuum , it concentrated reaction 
mixture , after adding ethylacetate (100 ml ),water (50 ml ) and it washed with saturated 
saline (30 ml ). organic layer was dried with anhydrous sodium sulfate . Under vacuum , 
it removed solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane :ethylacetate =2:l*ethylacetate ), 2 and 8 
-dimethyl -N- [3 - [[2 - (5 -methyl -2- thienyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] 
phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 149 ) (1 56 mg ) as amorphous . As elemental analysis values 
C<sub>24</sub>H<sub>25</sub>N<sub>5</sub>0<sub>2</sub>S*H<sub>2</sub>0 
Calcd:C, 61.92;H, 5.85;N, 15.04.Found:C, 61.99;H, 6.10;N 5 14.82.<sup>l</sup>H-nmr 
(200 MHz , CDCKsub>3</sub> );de 1.89 - 2,16 (2 H, m ), 2.49 (3 H, s ), 2.53 (3 H, s ), 
3.17(3 H, s),3.25 -3.53 (2 H, m ), 3.69(1 H. br), 4.53 (1 H,br),5.01 (2 H, s ), 6.28 - 
6.42 (3 H, m ), 6.77 (1 H, dd, J=3.7, 1.1Hz ),7.1 1 (1 H, t, J=8.3Hz ), 7.48 (1 H, t, 
J=3.8Hz), 7.63(1 H,s), 8.02(1 H, s ).IR (KBr ) 1 595, 1561, 1518, 1495,1439, 1424, 
1406, 1 194 and 1 161, 729 cm <sup>-K/sup>. ] 
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0MHz,CDCl 3 ) d 1.89-2. 
16(2H,m), 2.49(3H,s), 
2.53(3H,s), 3.17(3H,s), 
3.25-3.53(2H,m), 3.69(1 

H, br), 4.53(lH,br), 5.01 
(2H,s), 6.28-6. 42(3H, 
m), 6.77(lH,dd,J=3.7,l. 
1Hz), 7.11(lH,t,J=8.3H 
z), 7.48(lH,t,J=3.8Hz), 
7.63(lH,s), 8.02(lH,s).I 
R(KBr)1595,1561,1518, 
1495,1439,1424,1406,11 
94,1161,729cm- 1 .] 

[0176] 

(it£ty 150(D§8i£) 

N-[3-(3-->PP7x;+y)7x-jl/]-2 5 8-y^f;i/- 
5,6,7,8-^h^tKPt°'JK[2,3-d]t 0| J^>-5-T^ 
>(510mg s 1.34mmol)<D THF(15ml)J§iftlcSK 
*'J r >A(740mg)&L^T«tr : 3 1 ;U^ r P = K(0.29ml) 

ml)£iD*_fco 

;g^^^7k(50ml)Xi;tafi]d^7K(30ml)r*3fe 

^□7hy7^-(^^>:Kixf^i;i-^ 
StMx^^^^x^;u:x^y— ;U-20:l)T?ffi 
SL.N-[3-(3-<7PP^xy^>)^x-;U]-N-(2,8- 
v>^;U-5,6,7,8-^h^tKPt 0| JK[2,3-d]t 0, J^v 
>-5-<;U)T-thT^K(^b^!fe) 150)(439mg)£T 

, H-NMR(200MHz,CDCl 3 ) 8 1.80-1. 98(2H 5 m), 

I. 93(3H,s), 2.46(3H,s), 3.04(3H,s), 3.08-3.17(1 
H,m), 3.33-3.46(lH,m), 5.93(lH,dd,J=8.0,6.4H 
z), 6.70(1 H,t,J=2.2Hz), 6.79-6.83(2H,m), 6.93- 
7.00(2H,m), 7.12(lH,ddd,J=8.1, 2.0,0.9Hz), 7.23 
-7.34(2H,m), 7.98(1 H,s). 

IR(KBr)1661, 1593,1557,1485,1472,1426,1406,1 
385,1325,1306,1221cm" 1 . 

[0177] 

HSS#I 151 

(it^ty 151 <Dm&)&^M®l \56{\t£fy\ 156 



[0176] 

Working Example 1 50 
(Production of compound 150) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido potassium carbonate (740 mg ) and 
acetyl bromide (0.29 ml ) was addedto THF (15 ml ) solution 
of [2 and 3 -d ] pyrimidine -5-amine (510 mg , 1 .34mmol ). 

mixture 2 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (200 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
= l:l*ethylacetate *ethylacetate :ethanol =20:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired (2 and 8 -dimethyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
acetamide (compound 150 ) (439 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.80 - 1.98 (2 H, m), 1.93 (3 H, s ), 2.46 (3 H, s ), 3.04 (3 H, 
s ), 3.08 - 3.17(1 H, m ), 3.33 - 3.46 (1 H, m ), 5.93 (1 H, dd, 
J=8.0, 6.4Hz ), 6.70 (1 H, t, J=2.2Hz ), 6.79 - 6.83 (2 H, m ), 
6.93 - 7.00 (2 H, m ),7.12 (1 H, ddd, J=8.1, 2.0, 0.9Hz ), 7.23 
-7.34 (2 H,m), 7.98(1 H, s ). 

IR(KBr) 1661, 1593, 1557, 1485, 1472, 1426, 1406, 1385, 
1325, 1306and 1221 cm <sup>-l</sup>. 

[0177] 

Working Example 1 5 1 

(Production of compound 151 ) &Working Example 156 
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N-[3-(3-^nn^xy+i/)^x— ;u]-2-^yu-5,6 s 

7 > 8--7 t h5fcKPtf'JK[2 f 3-d]tfU5?/>.5.75>(3 
90mg. L06mmol)<7) THF(20ml)J85$|CjatK* , J 
^A(735mg)&U^7-tr5 1 ;U^PSK(0.31ml)$J)Q 

S^*Mt 11.5 B$l««»Lfco 

x$y— ;u(5.0mi)£init s il^SMffl-e 10 y A 

Jl'&«l€'*(50ml)at/l&fnfttS7K(30ml)"t?afe 
;fLfc 0 

flaJBS^ttlft-i-K'J^A-ettJRLfco 

Slxf;i/-Blxfjkl$;- ;U=20:1— 10: 
1)T*«SL, $blC^X^;U-v-rv^Pt°;UX 

— ^UT^^^IS^S-mv N-(8-T-iz^ 

;b-2-y^ 1 ;U-5,6 ) 7,8-'rh : 7tKPt 0, JK[2,3-d]t 0| J 
=V>-5-^^)-N-[3-(3-^PP7xy+y)7i- 
;U]T-feh75K(<b^«l 151)(68mg)&l/N-[3-(3- 
<7PP^x/^v)^x-^]-N-(2-^;ix-5,6,7,8- 
•xh^tKPt°'JK[2 5 3-d]t°'J=v>-5-<;U)T-trh 
75K(ft&» 156)(151ing)£*ft^;h,*lGft*Sa 

N-[3.(3-->P07iy+vpi-;i/]-N-(2-^f;i/- 
5,6,7,8-^h^tKPt 0| jK[2,3-d]t°»J5v>-5--r 

mp 163- 164 deg C. 

7C*»*fffl C 22 H 21 ClN 4 O 2 -0.1H 2 O t 
LT 



(Production of compound 156 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido potassium carbonate (735 mg ) and acetyl 
bromide (0.31 ml ) was added to the THF (20 ml ) solution of 
[2 and 3 -d ] pyrimidine -5-amine (390 mg , 1 .06mmol ). 



mixture 1 1 .5 hours was agitated with room temperature . 

Including ethanol (5.0 ml ), mixture 1 0 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate : ethanol =20:1*10:1 ), 
furthermore did recrystallization respectively with 
ethylacetate -diisopropyl ether jpl 1 , N- (8 -acetyl -2- methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] acetamide (compound 
151) (68 mg ) and N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it 
acquired the(2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) acetamide (compound 156 ) (151 mg ) 
respectively as colorless crystal . 



Calcd:C,64.34;H,5.20;N,13.64. 



Found:C,64.57;H,5.21;N,13.28. 

1 H-NMR(200MHz,CDCl 3 ) 6 1.84-1 .94(2H,m), 
1.94(3H,s), 2.44(3H,s), 3.21(lH,br), 3.42(lH,b 
r), 5.21(lH,brs), 5.97(lH,t,J=6.7Hz), 6.71(1H, 
s), 6.80-6.84(2H,m), 6.94(lH,t,J=2.1Hz), 6.99 
(lH,dd,J=8.4,2.2Hz), 7.12(lH,dd,J=8.0,l .0Hz), 
7.28(1 H,t,J=7.7Hz), 7.31(lH 9 t,J=7.6Hz), 8.09(1 
H,s). 

IR(KBr)1661, 1595,1582,1487,1472,1435,1385,1 
306,1271,1219cm" 1 . 

N-(8-T-b^>U-2.>5 L ;U-5,6,7,8--rh^tKPtf l J 



N- [3 - (3 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 

mpl63-164deg C. 
elemental analysis values 

C<sub>22</sub>H<sub>2 1 </sub>ClN<sub>4</sub>O<sub>2</sub>*0. 1 
H<sub>2</sub>0 doing 

Calcd:C, 64.34;H, 5.20;N, 13.64. 

Found:C, 64.57;H, 5.21;N, 13.28. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.84 - 1.94 (2 H, m ), 1.94 (3 H, s ), 2.44 (3 H, s ), 3.21 (1 H, 
br ), 3.42 (1 H, br ), 5.21(1 H, brs ), 5.97 (1 H, t, J=6.7Hz ), 
6.71 (1 H, s ), 6.80 - 6.84 (2 H,m), 6.94(1 H, t, J=2.1Hz), 
6.99 (1 H, dd, J=8.4, 2.2Hz ), 7.12 (1 H, dd, J=8.0, 1.0Hz ), 
7.28(1 H, t, J=7.7Hz ), 7.31 (1 H, t, J=7.6Hz ), 8.09 (1 H, s ). 



IR(KBr) 1661, 1595, 1582, 1487, 1472, 1435, 1385, 1306, 
1271 and 1 2 1 9 en i <sup>- 1 </sup> . 

N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
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K[2,3-d]t°'JSv>-5-f;i/)-N-[3-(3-^PP^x/ 



-d ] pyrimidine -5-yl ) -N- [3 - (3 -chlorophenoxy ) phenyl ] 
acet amide 



mpll4-116 deg C 

7E*»*TfiS C 24 H 2 3ClN4O 3 '0.1H 2 O t 
LT 



mpll4-116deg C. 
elemental analysis values 

C<sub>24</sub>H<sub>23</sub>ClN<sub>4</sub>O<sub>3</sub>*0.1 
H<sub>2</sub>0 doing 



Calcd:C,63.67;H,5. 1 7;N,12.38. 

Found:C,63.43;H,4.97;N,12.64. 

1 H-NMR(300MHz,CDCl 3 ) 5 1.81-1 .92( 1 H,m), 
1.95(3H,s), 2.06-2.14(lH,m), 2.58(3H,s), 2.61 
(3H,s), 3.54(lH,ddd,J=13.6,10.0,3.5Hz), 4.01(1 
H,ddd,J=13.6,6.2,4.1Hz), 5.99(1 H,t,J=7.7Hz), 6. 
63(lH,brs), 6.74(1 H,d,J=6.0Hz), 6.81(lH,d,J=7. 
8Hz), 6.94(lH,t,J=2.1Hz), 6.99(lH,ddd,J=8.4,2. 
4,0.9Hz), 7.14(lH,ddd,J=8.0,2.0,0.9Hz), 7.28(1 
H,t,J=8.1Hz) 9 7.32(lH,t,J=8.1Hz), 8.51(lH,s). 

IR(KBr)1669,1584,1545,1472,1435,1370,1308,l 
269,1221cm" 1 . 

[0178] 

H»l 152 

(it-Sty 152<7>Mi£) 

8-(3-tKn^^^ae;u)-2-^;u-7,8-vtKPbf 

x ) K [2,3 - d] fc° 1 ) = v>-5 (6H)-:t > (3 . 1 1 g . 1 4 . 1 mm 
ol).3-(3-^Pa^xy^->)T— U>(9.26g)&^p- 
h;UX>XJU7tOi|— *ft1*(267mg)£h;UX> 
(105ml)(C?g^£i*fco 

Sl^tt* 125 deg C T? 24 ft|H«#Lfc. 

KJCS^1ftlcB*»X^K300ml)$^*fcf£* 
tefaKMft**^hU^A7k»jfc(30ml). 7X(30m 
l)»lXttW^tt*(30ml)-e*»Lfco 

v7yh';tKP7tx^^hU^A(1.77g)a^K 
K(2.5ml)£j0*fco 

11 IfclBlflMtLfco 

K/S51*«s£»l±T* ?*ffiL. ff^x^;u(300 

ml)£*Qx.fc«L0.5 aiSTKiMb^-HJ^A** 
jft(200ml). *(150ml)i^t6filftffi7K(75ml)r 



Calcd:C, 63.67;H,5.17;N, 12.38. 
Found:C, 63.43;H, 4.97;N, 12.64. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.81 - 1.92(1 H,m), 1.95 (3 H, s ), 2.06 - 2.14 (1 H, m ), 
2.58 (3 H, s ), 2.61(3 H, s ), 3.54 (1 H, ddd, J=13.6, 10.0, 
3.5Hz), 4.01 (1 H, ddd, J=13.6, 6.2, 4.1Hz ), 5.99 (1 H, t, 
J=7.7Hz ), 6.63 (1 H, brs ), 6.74 (1 H, d, J=6.0Hz ), 6.81 (1 H, 
d, J=7.8Hz ), 6.94 (1 H, t, J=2.1Hz ),6.99 (1 H, ddd, J=8.4, 
2.4, 0.9Hz ), 7.14 (1 H, ddd, J=8.0, 2.0, 0.9Hz ), 7.28 (1 H, t, 
J=8.1Hz), 7.32(1 H, t, J=8.1Hz), 8.51 (1 H, s ). 

IR(KBr) 1669, 1584, 1545, 1472, 1435, 1370, 1308, 1269 
and 1221 cm <sup>-l</sup>. 

[0178] 

Working Example 1 52 
(Production of compound 1 52 ) 

8 - (3 -hydroxypropyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on (3.11 g, 14.1mmol ), 3 - (3 
-chlorophenoxy ) aniline (9.26 g ) and p-toluenesulfonic acid 
acid monohydrate (267 mg ) was mixed to toluene (105 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (300 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (30 ml ), 
thewater (30 ml ) and you washed with saturated saline (30 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (70 ml ). 

cyano tri hydro sodium borate (1.77 g ) and acetic acid (2.5 
ml ) was added. 

mixture 1 1 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),0.5 rule sodium hydroxide aqueous 
solution production liquid (200 ml ), water (150 ml ) and it 
washed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
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Silfil/-^ RKxf^:!^;- >U=20:1— 10: 
l)t?*lffi!U 3-[5-[3-(3-<7PP^x/^v)T^'J 
y]-2-^;U-6,7-vtKPt 0| jK[2,3-d]t O| J^>-8 
(5H)--Y;U]-l-^D/0— JU^b^ 152)(2.35g) 



[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 *ethylacetate *ethylacetate rethanol =20:1*10:1 ), 3 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] - 1 -propanol it 
acquired (compound 1 52 ) (2.35 g ) as amorphous . 



Ttmfttii fi6 C 23 H 25 C 
lN 4 O 2 -0.5H 2 OctLT 



elemental analysis values 

C<sub>23</sub>H<sub>25</sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.66;H,6.04;N,12.91. 

Found:C,63.47;H,6. 1 5;N, 12.68. 

! H-NMR(200MHz,CDCl 3 ) d 1.79(2H,quintet,J= 
5.3Hz), 1.94-2.16(2H,m), 2.49(3H,s), 3.27-3.54 
(4H,m), 3.76(2H,t,J=5.3Hz), 3.71-3.79(lH,m), 
4.53(lH,q,J=4.4Hz), 5.12(lH,t-like), 6.34-6.48 
(3H,m), 6.92(lH,ddd,J=8.3,2.4,0.9Hz), 7.01(1H, 
t,J=2.2Hz), 7.06(lH,ddd,J=7.9,2.0,l.lHz), 7.17 
(lH,t,J=7.7Hz), 7.25(lH,t,J=7.9Hz), 8.06(lH,s). 

IR(KBr)1593,1557,1520,1489,1472,1431,1223,l 
152cm' 1 . 



[0179] 



153 

(4t-gty) 153 (DMiSt) 

2-[5-[3-(3-^PP^xy^Fv)T-'jy]-2->^;U-6, 
7-vtKPt°'jK[2,3-d]t 0, JSv>-8(5H)--r;U]^ 
K(244mg. 0.57mmol). 2-^;U7ft'J/X5 1 ;UT5 
>(1 12mg). WSC(165mg)^t/ l-tKn^vMH- 
s<>Vh x )T x J— 7K?P#I(132mg)$ DMF(10 

ml)£APX./^ 7k(50ml)S.I/tSfD^7K(30m 

A^7P^h^^>T-(tM*tt:^^-y->:ffF^X 
X^UA^SftSII^mV 2-[5-[3-(3-^PP? 

xy^v^-'J^j^-^^u^-vtKpe'JK 

^^-dl^'J^V^-SCSH^-r^H-N^-^E^^'J^ 
X^;U)7-t?KTSK(^^^J 153)(243mg)£»S 

mpl61-162 deg C. 
Ttmfttitm C 2 sH 3 3ClN 6 0 3 £LX 



Calcd:C, 63.66;H, 6.04;N, 12.91. 
Found:C, 63.47;H, 6J5;N, 12.68. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.79 (2 H, quintet, J=5.3Hz ), 1 .94 - 2.16 (2 H, m ), 2.49 (3 H, 
s ), 3.27 - 3.54 (4 H, m ), 3.76(2 H, t, J=5.3Hz ), 3.71 - 3.79 (1 
H, m V4.53 (1 H, q 5 J=4.4Hz ), 5.12 (1 H, Mike ), 6.34 - 6.48 
(3 H, m ), 6.92 (1 H, ddd, J=8.3, 2.4, 0.9Hz ), 7.01(1 H, t, 
J=2.2Hz ), 7.06 (1 H ; ddd, J=7.9, 2.0, 1.1Hz ), 7.17 (1 H, t, 
J=7.7Hz ), 7.25 (1 H : t, J=7.9Hz ), 8.06 (1 H, s ). 

IR(KBr) 1593, 1557, 1520, 1489, 1472, 1431, 1223 and 
1 152 cm <sup>-l</sup>. 

[0179] 

Working Example 153 
(Production of compound 153 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (244 mg , 0.57mmol ), 2 -morpholino ethylamine (112 
rng ), mixing WSC (165 mg ) and 1 -hydroxy 
-IH-benzotriazole monohydrate (132 mg ) to DMF (10 ml ), 
1 5 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1 :2*ethylacetate ), inrthermore did recrystallization from 
ethylacetate , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- itacquired (2 -morpholino ethyl ) acetamide (compound 
1 53 ) (243 mg ) as colorless crystal . 

mpl61-162degC. 

elemental analysis values 
C<sub>28</sub>H<sub>-33</sub>ClN<sub>6</sub>0<sub>3</sub> 
doing 
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Calcd:C,62.62;H,6.19;N,15.65. 

Found:C,62.56;H,6.11;N,15.59. 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .99-2. 1 7(2H,m), 
2.37-2.46(6H,m), 2.49(3H,s), 3.32-3.67(8H,m), 

3.86(lH,t,J=6.4Hz), 4.20(1 H,d,J=l 5. 4Hz), 4.3 
3(lH,d,J=15.6Hz), 4.56(lH,br), 6.34-6.47(3H, 
m), 6.71(lH,br), 6.91(lH,ddd,J=8.0,3.2,1.0Hz), 

7.01(lH,t,J=2.0Hz), 7.04-7.08(1 H,m), 7.17(1 
H,t,J=7.9Hz), 7.25(lH,t,J=7.9Hz), 8.13(lH,s). 

IR(KBr) 1 669, 1586,1559,1516,1 489, 1472,1 429, 1 
337,1267,1223,1150,1117cm 1 . 

[0180] 

mmm \sa 
at^m 154 (ornm.) 

2-[5-[3-(3-^Pn^x/^rv)T-'jy]-2-^;U-6, 
7-vtKPt 0, JK[2,3-d]t°U5v>-8(5HM;U]^ 
^(250mg, 0.59mmol), N->^U-N-(l-/^-;U-4- 
tf^'Jv— ;ix)T5>(l 13mg). WSC(168mg)&l/ 
l-tKP^rV-lH-^O^h'JTl/— 7K*P^(1 
35mg)^DMF(10ml)|-;g^^-t±. 15 B#[W 

JEJ6il***l£S*EE"F* SML. »»x^;u(ioo 

ml)£Jn*.fc&. 7jC(50ml)atfiaSl*Jttt7K(30in 

S«S*ET, HSU »aSS/'J*y;U*9 
^;U=l:l-*l:2)-efli!{L.2-[5-[3-(3-^PP^ 

x-/+v)T^ l J> f ]-2-y^;u-6,7-vtKoeuK 

[2,3-d]tfUSvl/-8(5H).^;U]-N->^;U-N-(l- 
* ?J U-4-fcf 'J K75 KCfb^ttl 15 

4)(233mg)£7 z E;U:77X<!:L-a#fco 



Calcd:C, 62.62;H, 6.19;N, 15.65. 
Found:C, 62.56;H, 6.1 1;N, 15.59. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .99 - 2. 1 7 (2 H, m ), 2.37 - 2.46 (6 H, m ), 2.49 (3 H, s ), 
3.32 - 3.67 (8 H, m ),3.86 (1 H, t, J=6.4Hz ), 4.20 (1 H, d, 
J=15.4Hz ), 4.33 (1 H, d, J=15.6Hz ), 4.56 (1 H, br ), 6.34 - 
6.47 (3 H, m ), 6.71 (1 H, br ), 6.91 (1 H, ddd, J=8.0, 3.2, 
1.0Hz),7.01 (1 H,t, J=2.0Hz), 7.04-7.08(1 H, m ), 7.17(1 
H, t, J=7.9Hz ), 7.25 (1 H, t, J=7.9Hz ) 5 8.13 (1 H, s ). 

IR(KBr) 1669, 1586, 1559, 1516, 1489, 1472, 1429, 1337, 
1267, 1223,1 150 and 1 1 17 cm <sup>-l</sup>. 

[0180] 

Working Example 1 54 
(Production of compound 1 54 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (250 mg , 0.59mmol ), N- methyl -N- (1 -methyl -4- 
bipyridinyl ) amine (1 13 mg ), mixing WSC (168 mg ) and 
1 -hydroxy -lH-benzotriazole monohydrate (135 mg ) to DMF 
(10 ml ), 15 hours it agitated with room temperature . 



Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane rethylacetate 
=1:1*1:2 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
methyl -N- it acquired (1 -methyl -4- bipyridinyl ) acetamide 
(compound 154 ) (233 mg ) as amorphous . 



7C*##HS C 29 H 35 C1N 

6 o 2 -h 2 o £LT 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.98;H,6,74;N, 15.19. 

Found:C,62.63;H,6.73;N,14.97. 

l H-NMR(200MHz,CDCl 3 )syn tfc&tf anti ft CD 
X£ft6l.64-1.80(4H,m), 2.00-2. 12(4H,m), 2. 
28and2.30(3H,s), 2.42and2.44(3H s s), 2.86and2. 
97(3H,s), 2.86-2.97(2H,br), 3.31-3.38(lH,m), 
3.61-3.65(lH,m), 4.04-4.29(2H,m), 4.44(1 H,br), 
4.56(lH,m), 4,66-4.74(lH,m), 6.34-6.37(2H, 
m), 6.46(1 H,d,J=7.8Hz), 6.89-6.94(1 H,m), 7.01 
-7.07(2H,m), 7.15(lH,t,J=9.2Hz), 7.24(lH,t,J= 



Calcd:C, 62.98;H, 6.74;N, 15.19. 

Found:C, 62.63;H, 6.73;N, 14.97. 

mixture ;de 1 .64 of <sup>l</sup>H-nmr (200 MHz , 
CDCl<sub>3</sub> ) syn body and anti body - 1 .80 (4 H, 
m ), 2.00 -2.12 (4 H, m ), 2.28 and 2.30 (3 H, s ), 2.42 and 
2.44 (3 H, s ), 2.86 and 2.97 (3 H, s ), 2.86 - 2.97 (2 H, 
br),3.31 -3.38(1 H,m),3.61 -3.65(1 H, m ), 4.04-4.29 (2 
H, m ), 4.44 (1 H, br ), 4.56 (1 H, m ), 4.66- 4.74 (1 H, m ), 
6.34 - 6.37 (2 H, m ), 6.46 (1 H, d, J=7.8Hz ), 6.89 - 6.94 (1 
H, m ), 7.01 - 7.07 (2 H, m ), 7.15 (1 H, t, J=9.2Hz ), 7.24 (1 
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7.8Hz), 8.07(lH,s). 

IR(KBr)1645,1593,1557,1512,1472,1427,1223,l 



150cm* 1 . 
[0181] 

mmm \ss 

(it-Sty 155 COMiS) 

2-[5-[3-(3-<7UU7jiJ*is)T-i)S)-2-*TJl>-6, 
7-vtKPt° , JK[2 ) 3-d]t°'J5v>-8(5H)-^;U]^ 
|g(209mg. 0.49mmol). J-J=f- 
>(490mg). WSC(189mg)SU : 1-tKP^rV-lH- 
*0 % /b l )7 % /— /I/— **D*B(151nig)* DMF(10 
ml)fr;l^^i± v m>&V 15 ftBUtfLfco 

JRJSffl^tt**ET.'MU BtKx^;u(ioo 

ml)£»l*.fcfiL *(50ml)aiKta*Pft*7K(30m 
l)T?3fe;%Lfc 0 

^;U=2:1— 1:1 Ol*-e»»X^U:X$y--;i/= 
20:l^ffl^X^U : x£/— ;i/:h'Jx^;UT5> 
=20:2:1)-C*«L. S&lzB»X^U-$/-fV:7 
□ L°JUX— ■7 L ;U36N&BjSft*ffl>. 2-[5-[3-(3- 
>7PP37xy^rv)Txijy]-2-y^;U-6,7-vtK 
ntfUK[2,3-d]bf'J5i/>-8(5H)-^JU]-N-(4-^ 

;u7huy3 r 5 1 iU)7-bhTSK(fls** 155x119 

mpl56-158 deg C. 
7G*$Mfr fit C 3 oH37ClN 6 0 3 £LT 



H,t, J=7.8Hz ), 8.07(1 H, s ). 

IR(KBr) 1645, 1593, 1557, 1512, 1472, 1427, 1223 and 
1 1 50 cm <sup>-K/sup> 

[0181] 

Working Example 155 
(Production of compound 155 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (209 mg , 0.49mmol ), 4 -morpholino butylamine (490 
mg ), mixing WSC (1 89 mg ) and 1 -hydroxy 
-lH-benzotriazole moriohydrate (151 mg ) to DMF (10 ml ), 
15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ), water (50 ml ) and it washed with 
saturated saline (30 m) ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
=2:1 *1 :one it is, with ethylacetate rethanol 
=20:l*ethylacetate :ethanol :triethylamine =20:2:1 ), 
furthermore did recrystallization from ethylacetate -diisopropyl 
ether jpl 1 , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
itacquired (4 -morpholino butyl ) acetamide (compound 155 ) 
(119 mg ) as colorless crystal . 



Calcd:C,63.76;H,6.60;N,14.87. 

Found:C,63.51;H,6.58;N,14.79. 

1 H-NMR(200MHz,CDCl 3 ) d 1 .50-1 ,54(4H,m), 
2.01-2.13(2H,rn), 2.33(2H,br), 2.41(4H,t,J=4.6H 
z), 2.48(3H,s), 3.28(2H,q-like) ) 3.48(lH,br), 3. 
58-3.63(lH,m) 5 3.70(4H,t,J=4.6Hz), 3.91(lH,t,J 
=5.8Hz), 4.17(lH,d,J=15.8Hz), 4.26(lH,d,J=15. 
4Hz), 4.56(1 H,br), 6.36-6.47(3H,m), 6.62(1 H,t- 
like), 6.92(lH,d,J=7.8Hz), 7.01-7.08(2H,m), 7. 
17(lH,t,J=8.2Hz), 7.25(1 H,t,J=8.4Hz), 8.18(1H, 
s). 

lR(KBr)1669,1586,1559,1520,1489,1472,1435,l 
223,1 150,1 115cm- 1 . 

[0182] 



mpl56-158deg C. 

elemental analysis values 
C<sub>3 0</sub>H<sub>3 7</sub>ClN<sub>6</sub>0<sub>3</sub> 
doing 

Calcd:C, 63.76;H, 6.60;N, 14.87. 
Found:C, 63.51 ;H, 6>58;N, 14.79. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .50 - 1 .54 (4 H, m ), 2.01 - 2.13 (2 H, m ), 2.33 (2 H, br ), 
2.41 (4 H, t, J=4.6Hz ), 2.48(3 H, s ), 3.28 (2 H, q-like ), 3.48 
(1 H, br ), 3.58 - 3.6.3 (1 H, m ), 3.70 (4 H, t, J=4.6Hz ), 3.91 
(1 H, t, J=5.8Hz), 417(1 H, d, J-15.8Hz ), 4.26(1 H, d, 
J=15.4Hz ), 4.56 (1 H, br ), 6.36 - 6.47 (3 H, m ), 6.62 (1 H, 
t-like ), 6.92 (1 H, d, J=7.8Hz ), 7.01 - 7.08 (2 H, m ), 7.17(1 
H, t, J=8.2Hz ), 7.25 (1 H, t, J-8.4Hz ), 8.18 (1 H, s ). 



IR(KBr) 1669, 1586, 1559, 1520, 1489, 1472, 1435, 1223, 
1 150 and 1 1 1 5 cm <sup>- l</sup>. 

[0182] 
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mmm 157 
at&m 157 omm 

7-vtKPt 0 'jK[2,3-d]t°US^>-8(5H)-Y;i/]-l- 
-?Ui\J— ;K412mg.0.97mmol)£v£nn>$ 
>(10ml)(z5t^$^ % fX-7- ^>Iltg(617m 

ml)^iP7Lfco 

0.2M ^*«t»-j-hU^A7K*j*(50m 
1), 7K(50ml)Xt/ta«lft**(30ml)-CjJfe;*Lfc«> 

S8U 3-[5-[3-(3^PP^xy^v)7~'jy]-2^ 
^;u-6,7- Vt KP tf 1 J K[2,3-d] tf l ) ^V>-8(5H)- 
^U]^nt°JU7;U^fcR58mg)£aT^U:7r 

3-[5-[3-(3^PP^xy^v)T-'jy]-2-y5 1 ;U-6, 
7-vtKPe'JK[2,3-d]t 0l JSv>-8(5H)--r;U]^ 
Pt°;ixT;L/^tK(50mg s 0.12mmol)£ 
PX$>(2.0ml)lC?§fl?£-t*. l-T-b^Ufcf^i? 
>(23mg)£*P;ifco 

MJ7*h*5/fcKn*^K:rMJ^A(75mg)* 

;g)£AP*-fc 0 

l)£*Pitfco 

l «**HHb-J-h'J^A*»*(iOm 
I). 7K(1 0ml)& 16 a 6^7K( 1 0ml)T3fe» Lfc 0 



^;U=1 : 1 -» 1 :3)-(?ffiSU N-[8-[3-(4-7-tZ^ J U 
-l-tf^2/— ;U)^Pt°;U]-2-^;U-5,6,7,8-T 
H5fc KP t° 'J K[2,3-d] t° U 5 v>-5--f ;U]-N-[3- 
(3--j7PP"7xy^ri/)^x-^]75>«b*&1*l 15 
7)(20mg)£ T^E J d: L T «fc 0 



Working Example 157 
(Production of compound 1 57 ) 

3 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] - 1 
-propanol melting (412 mg , 0.97mmol ) in dichloromethane 
(10 ml ), it added Dess-Martin reagent (617 mg ). 

mixture 6 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture 0.2 Msodium thiosulfate aqueous solution (50 ml ), 
water (50 ml ) and was washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), 3 - it 
acquired [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl aldehyde (58 mg ) roughly as amorphous . 

It used for following reaction without furthermore refining the 
this compound . 

3 - 1 and 2 -dichloroethane melting [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] propyl aldehyde (50 mg , 
0.1 2mmol ) in (2.0 ml ), 1 -acetyl piperazine itadded (23 
mg). 

mixture 3 min was agitated with room temperature . 

triacetoxy hydro sodium borate (75 mg ) and acetic acid (1 
drop ) was added. 

mixture 2 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (30 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (10 ml ), water (10 ml ) and was washed 
with saturated saline (10 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rhexane :ethylacetate 
- 1 : 1 * 1 :3 ), N- [8 - [3 - (4 -acetyl - 1 - piperazinyl ) propyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) phenyl ] amine 
(compound 157 ) (20 mg ) as amorphous . 
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Ttmftiftm c 29 h 35 cin 

6 0 2 -H 2 0 tLX 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.97;H,6.74;N,15.19. 

Found:C,63 . 14;H,6.7 1 ;N,1 5.02. 

l H-NMR(200MHz,CDCl 3 ) 6 1 .78-2.09(4H,m), 
2.09(3H,s), 2.38-2.48(6H,m), 2.45(3H,s), 3.31- 
3.71(9H,m), 4.50(1 H,br), 6.33-6.47(3H,m), 6.8 
9-6.94(lH,m), 7.00-7.07(2H,m), 7.16(lH,t,J=8. 
4Hz), 7.24(lH,t,J=8.4Hz), 8.03(lH,s). 

IR(KBr)1634,1593,1557,1514,1489,1472,1429,l 
223,1150,999,731cm" 1 . 

[0183] 

(it&ty 158 (Digit) 

8-[344-(2-^P^;U)t 0 ^v>-l->T;U]^ , nt 0 ^] 
-2-^;U-7,8-vtKPt 0| JK[2,3-d]t°'J5v>-5(6 

H) -;t>(98mg. 0.26mmol). 3-(3-^7Pn^x/4 1 
v)T-'J>(336mg)Sl/ p-HUX!>7JU7tC/g£ 
-7Kft%(5.0mg)^h;UX>(5.0ml){C;g^$-l± 
tz 0 

iR^tfoi 125 deg C V 22 mfSmWLtzo 

fi&?0j*^7K*i-h'J^ A7KJt^(20ml). 7k(20m 

I) &ltmm&&7k(20m\)V$tftLtzo 

mmm^m7mm±h i J^^v^mLtz 0 

mm^!±T. ®5£U ?SS^^^/~;K2.5ml) 
\Z®fg$1±tz 0 

vT/h'JtKP7t^^^h I JOA(32mg)&i;i^ 

®(o.08mi)£Jjn;ifco 

m&yazm^T: 3.5 mmmwLtz 0 

£J£;S£^£3ISI±T. ;1ft§U St^x^U(50m 
\)£m*tz'ik. l a^7K^b^-h'J^A7K^Jg(3 

0ml), 7K(20ml)Ri;iSS3^tg7K(20ml)-e3t^L 

tZo 

^mmzmymMTw^^vt&mLtzo 

A^P^h^^-(^*t±:^++h>:K^X 
^;U=3:1 — P^X^jlx)-C*|ML. N-[3-(3-<7 

l-t^7V-^]^Pt 9 ^]-2^fJb-5 5 6,7,8-T 
K^tKPtf'JK[2,3-d]t 0 «JSv>-5-^>(1b^ 

*Mn icovot ^i^-f^. ri — 1-1,-7 U I -r~4S.+_ 



Calcd:C, 62.97;H, 6.74;N, 15.19. 
FoundiC, 63.14;H, 6.71 ;N, 15.02. 

<sup>K/sup>H-nmr ( 200 MHz , CDCl<sub>3<ysub> );de 
1.78 - 2.09 (4 H, m ), 2.09 (3 H, s ), 2.38 - 2.48 (6 H, m ), 
2.45 (3 H, s ), 3.3 1 -3.71 (9 H, m ), 4.50 (1 H, br ), 6.33 - 6.47 
(3 H, m ), 6.89 - 6.94 (1 H, m ), 7.00 - 7.07 (2 H, m ), 7.16(1 
H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.03 (1 H, s ). 

IR (KBr) 

163,415,931,557,151,414,891,472,142,912,231,150,999,731 
cm <sup>-l</sup>. 

[0183] 

Working Example 158 
(Production of compound 158 ) 

8 - [3 - [4 - (2 -furoy] ) piperazine -1- yl ] propyl ] - 2 -methyl 
-7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on (98 
mg , 0.26mmol ), 3 - (3 -chlorophenoxy ) aniline (336 mg ) 
and p-toluenesulfonic acid acid monohydrate (5.0 mg ) was 
mixed to toluene (5.0 ml ). 

mixture 22 hours was agitated with 125 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (2.5 ml ). 

cyano tri hydro sodium borate (32 mg ) and acetic acid (0.08 
ml ) was added. 

mixture 3.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (50 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (30 ml ), water (20 ml ) and it 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=3 : 1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - 
[3 - [4 - (2 -ruroyl ) - 1 -piperazinyl ] propyl ] - 2 -methyl -5, 6, 
7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 158 ) (86 mg ) as amorphous . 
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M 158)(86mg)$-T : t;U^TXi:LrWfco 

'H-NMR^OOMH^CDCb) 6 1.83(2H,quintet,J= 
7.4Hz), 1.89-1.97(lH,m), 2.02-2. 13(lH,m), 2.4 
3(2H,t,J=7.5Hz), 2.45(3H,s), 2.52(4H,t,J=4.8H 
z), 3.32-3.39(lH,m), 3.45-3.53(lH,m), 3.69(2 
H,t,J=7.2Hz), 3.82(5H,br), 4.49(1 H,brs), 6.34- 
6.38(2H,m), 6.43-6.49(2H,m), 6.91(lH,dd,J=8. 
3,2.3Hz), 6.99-7.07(3H,m), 7.16(lH,t,J=8.0Hz), 
7.24(lH,t,J=7.8Hz), 7.48(lH,s), 8.02(lH,s). 

IR(KBr) 1593,1557,1514,1489,1 472, 1429,1 296, 1 
269,1223,1150,733cm' 1 . 



[0184] 

mmm 159 

(lbca$3 159 <DMj6b) 

2-[5-[3-(3-<?nn?*S*is)'7-t)S]-2-jt*)\,-6, 
7- is t KP t° "J K[2,3-d] bf U 55»-8(5H>-f ;U]-N- 
(l-t°^^v-;U)T-tzKT=K(560mg. 1.14mmol) 
COTHF5§^(12ml)(w^>-THFlii*:(1.02M. 1 
6.7ml)$-iP^fco 

;g£1$3£65 deg C-C6^}t^L/co 

;1*£K(2.5ml)£0 deg C Trf&* lCiD;*_/c!£. ^E" 
CD;S^£ 65 deg C 30 Lfcc 



gS«^^7K*^h'J^A7K5§;^4'ftlL. 7K(15 
mi)$-ia^.fco 

;g^%£@?ggX^K100ml SIX 30mlx5)-effl 

5P;u=1:1 — ff^x^;u^fF^x^;u:x^y— 

^=20:l)-C3fSSL,N-[3-(3-^aP^xy^rv) 
^xx;U]-2->^;U-8-[2-(l-t°^^vx;U)x^ 
/U]-5,6,7,8>f h^t KP tf 'J K[2,3-d] tf 'J5S/>- 
5-T5>tfb*«!l 159)(438mg)£3j--YyU£LT» 

'H-NMR(200MHz,CDCl 3 ) 6 1.85-1 .98( 1 H,m), 
2.06-2.17(lH,m), 2.45(3H,s), 2.54-2.60(6H,m), 

2.87(4H,t,J=5.0Hz), 3.31-3.59(3H,m), 3.82-3.9 
2(2H,m), 4.49(lH,br), 6.32-6.47(3H,m), 6.91(1 
H,ddd,J=8.3,2.3,1.0Hz), 7.00-7.08(2H,m), 7.16 
(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.4Hz), 8.01(lH,s), 

NH lif^LTl^fclV 

IR(KBr)1586,l 557,1516,1489,1472,1431,1337,1 
223,1150,1053,999cm' 1 . 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.83 (2 H, quintet, J=7.4Hz ), 1.89 - 1.97 (i H, m ), 2.02 - 
2.13 (1 H, m ), 2.43 (2 H, t, J=7.5Hz ), 2.45(3 H, s ), 2.52 (4 
H, t, J=4.8Hz ), 3.32 - 3.39 (1 H, m ), 3.45 - 3.53 (1 H, m ), 
3.69 (2 H, t, J=7.2Hz ), 3.82 (5 H, br ), 4.49(1 H, brs ), 6.34 - 
6.38 (2 H, m ), 6.43 - 6.49 (2 H, m ), 6.91 (1 H, dd, J=8.3, 
2.3Hz ), 6.99 - 7.07 (3 H, m ), 7.16 (1 H, t, J=8.0Hz ),7.24 (1 

H, t, J-7.8Hz ), 7.48 (1 H, s ), 8.02 (1 H, s ). 

IR (KBr ) 

I, 593,155,715,141,489,147,214,291,296,126,912,231,150,733 
cm <sup>-l</sup>. 

[0184] 

Working Example 159 
(Production of compound 159 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
borane -THF complex (1.02 M, 16.7ml ) was added to THF 
solution (12 ml ) of (1 -piperazinyl ) acetamide (560 mg , 
1.14mmol ). 

mixture 6 hours was agitated with 65 deg C. 

concentrated hydrochloric acid (2.5 ml ) after adding 
gradually with 0 deg C, mixture 30 min was agitated with 65 
deg C. 

It neutralized with saturated sodium bicarbonate * aqueous 
solution , added water (15 ml ). 

mixture was extracted with ethylacetate (100 mi and 30 ml X 

5). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane :ethylacetate 
= 1:1 *ethylacetate *ethylacetate :ethanol =20:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 -piperazinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 
-d ] pyrimidine -5-amine (compound 159 ) (438 mg ) as oyl . 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.85 - 1.98 (1 H, m ), 2.06 - 2.17 (1 H, m ), 2.45 (3 H, s ), 
2.54 - 2.60 (6 H, m ),2.87 (4 H, t, J=5.0Hz ), 3.31 - 3.59 (3 H, 
m ), 3.82 - 3.92 (2 H, m ), 4.49 (1 H, br ), 6.32 - 6.47 (3 H, 
m ), 6.91(1 H, ddd, J-8.3, 2.3, 1.0Hz ), 7.00 - 7.08 (2 H, m ), 
7.16 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.01 (1 H, s ), 
NH has not done identification . 

IR (KBr ) 

1,586,155,715,161,489,147,214,311,337,122,311,501,053,999 
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223,1150,1053,999cm 1 . 
[0185] 

mmm i6o 

(itSM 160 

N-[3-(3-£ □ P7i/+vpi — JU]-2-p<^U-8-[2 
-(l-bf^vx ;u)x^;u]-5,6,7,8-^h^tKntf 

«J K[2,3-d]tf «J5 S/>-5-75>(l 80mg. 0.38mmo 
1)* THF(5.0ml)(::?gft?£-tt\ HJX^;L,7^>(0. 
13ml)£}jn*_fc&. "7-tz^U^n'jK(0.029ml)£ 
0 deg C TiJO^fco 

Jl^ft* 0 deg C -C 30 »Bai*Lfco 
x£y— jU(0.5ml)£ 0 deg C T*AP*-s5 tffflflfc 

ml)£JP*fc 0 

S^«fl*7K(30ml)atfl&fOftifi7lC(20ml)T?gfe 
*Lfc. 

*H*»»x^;U(20ml)T?ttajLfco 

A^PVh^^-(ffiS1±:^th>:»lgx 
^;U=1 : l^fflF»X5^U)"C«SU N-[8-[2-(4- 

T-tr^;u-i-tf^^v— ;U)x^;u]-2-^;u-5, 

6,7,8--xK^t=KPt 0| JK[2,3-d]t 0, JSv>-5--r 
^]-N-[3-(3-^PP7iy4rvpx-^]75> 
(Ib^fe 160)(88mg)£:t^U£LT#fco 

1 H-NMR(200MHz,CDCl 3 ) <5 1 .87-2.1 7(2H,m), 
2.08(3H,s), 2.45(3H,s), 2.51(4H,t,J=5.3Hz), 2.6 
0(2H,t,J=6.8Hz), 3.31-3.48(4H,m), 3.51-3.60(2 
H,m), 3.63-3.91(3H,m), 4.50(lH,br), 6.32-6.47 
(3H,m), 6.91(lH,ddd,J=8.1,2.2,l.lHz), 7.00-7.0 
8(2H,m), 7.16(lH,t,J=8.2Hz), 7.24(1 H,t,J=8.1H 
z), 8.03(lH,s). 

IR(KBr)1634,1593,1557,1514,1489,1472,14 
29,1252,1223,1 148,999,731cm* 1 . 



[0186] 

mi&m i6i 

(it^m 161 <DM&) 

N-[3-(3-^ P P 7xy+y)7i-;b]-2->f^-8-[2 
-(l-fc?^vx;u)x^U]-5,6,7,8-T- h^fcKPtf 
UK[2,3-d]L°U£v>-5-"75V(254mg. 0.53mmo 
l)*THF(5.0ml)(Z»#£t*fc& % XfMVv7 



cm <sup>-l</sup>. 
[0185] 

Working Example 160 
(Production of compound 1 60 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido melting 
[2 and 3 -d ] pyrimidine -5-amine (180 mg , 0.38mmol ) in 
THF (5.0 ml ), after adding triethylarnine (0.13 ml ), it added 
acetyl chloride (0.029 ml )with 0 deg C. 

mixture 30 min was agitated with 0 deg C. 

It added ethanol (0.5 ml ) with 0 deg C, 5 min agitated. 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

water layer was extracted with ethylacetate (20 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=1:1 *ethylacetate ), N- [8 - [2 - (4 -acetyl -1- piperazinyl ) 
ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 160 ) (88 mg ) as oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.87-2.17 (2 H, m ), 2.08 (3 H, s ), 2.45 (3 H, s ), 2.51 (4 H, 
t, J=5.3Hz ), 2.60 (2 H, t, J=6.8Hz ), 3.31- 3.48 (4 H, m ), 
3.51 - 3.60 (2 H, m ), 3.63 - 3.91 (3 H, m ), 4.50 (1 H, br ), 
6.32 - 6.47 (3 H,m),6.91 (1 H, ddd, J=8J,2.2, 1.1Hz), 7.00 
- 7.08 (2 H, m ), 7.16 (1 H, t, J=8.2Hz ), 7.24 (1 H, t, 
J=8.1Hz), 8.03(1 H,s). 

IR (KBr ) 

1,634,159,315,571,514,148,914,721,429,125,212,231,148,999,731 
cm <sup>-l</sup>. 

[0186] 

Working Example 161 
(Production of compound 161 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (254 mg , 0.53mmol )after 
melting, ethyl isocyanate (0.046 ml ) was added to THF (5.0 
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-f— h(0.046ml)^Ja^.fco 

sft««H-e 1.5 mmmftLtz 0 
y$y-;u(o.20mi)£;bD*_. 10 »ma»Lfco 

ixf^=2:Hl:Hl:2-ftllf^f||! 
U 4-[2-[5-[3-(3-^P P7iy*v)7- u y]-2-y 
^;U-6,7-vtKPt 0 »jK[2 s 3-d]t°'JSv>-8(5H)- 

1 H-NMR(200MHz,CDCl 3 ) 6 1.14(3H,t,J=7.3Hz), 
1.91-1.97(lH,m), 2.08-2. 17(lH,m), 2.45(3H, 
s), 2.52(4H,t,J=5.0Hz), 2.59(2H,t,J=6.6Hz), 3.2 
0-3.57(8H,m), 3.74-3 .93(3H,m), 4.40(lH,br), 4. 
50(1 H,br), 6.33-6.47(3H,m), 6.91(lH,ddd,J=8.1, 
2.2,1. 1Hz), 7.00-7.09(2H,m), 7.16(lH,t,J=8.6H 
z), 7.24(1 H,t,J=7.9Hz), 8.02(lH,s). 

IR(KBr)1601, 1557,1539,1489,1472,1431, 1256,1 
223,1150cm 1 . 

[0187] 

(its®) 162 a>8&) 

4-[2-(2->^;U-5-^^rV-6,7-vtKPt°UK[2,3-d] 
t 0| ^v>-8(5H)--f;u)x^;u]-l-t°^v>*;u 
7H>®t-^;U(5.05g, 13.4mmol). 3-{3-^PP7 
i;+y)7- , J>(8.86g)^Z/p-h^X>X;U7t^> 
K-7Kfn^(256mg)^h;UXl/(75ml)IC;g^^ 

125 deg C T* 24 «HW«#Lfco 

J51$Jl^ttl-ftttx^;i/(500ml)**P*fca6. 
S3fnK«**^HJ^A7KS«(75ml) % 7K(75m 
l)atfJ6»4*7K(50ml)T?afe»Lfc o 



»a**IET. B*U »aES>*y-;U(75ml) 

5/Tyh'jtKp^i»^hu^A(i.69g)at;BiF 

^(2.8ml)$-iJP^fco 
S^MIST 1 B*MJiM*Lfc. 

(100ml x 3). 7K(100ml)atXiaftftffi7X(75ml) 



2003-11-11 

ml ). 

mixture 1 .5 hours was agitated with room temperature . 

Including methanol (0.20 ml ), 10 min it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic rhexane :ethylacetate =2:1 * 1 : 1 *1 :2*ethylacetate ), 4 - 
[2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] -N- ethyl -1- piperazine carboxamide it acquired 
(compound 161 ) (188 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.14(3 H, t, J=7.3Hz), 1.91 - 1.97(1 H, m ), 2.08-2.17(1 H, 
m ), 2.45 (3 H, s ), 2.52(4 H, t, J=5.0Hz ), 2.59 (2 H, t, 
J=6.6Hz ), 3.20 - 3.57 (8 H, m ), 3.74 - 3.93 (3 H, m ), 4.40 (1 
H, br ), 4.50 (1 H, br ), 6.33 -6.47 (3 H, m ), 6.91 (1 H, ddd, 
J-8.1, 2.2, 1.1 Hz ), 7.00 - 7.09 (2 H, m ), 7.16 (1 H, t, 
J=8.6Hz ), 7.24 (1 H, t, J-7.9Hz ), 8.02 (1 H, s ). 

IR(KBr) 1601, 1557, 1539, 1489, 1472, 1431, 1256, 1223 
and 1 150 cm <sup>-l</sup>. 

[0187] 

Working Example 162 
(Production of compound 1 62 ) 

4 - [2 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) ethyl ] - 1 -piperazine carboxylic 
acid t-butyl (5.05 g, 13.4mmol ), 3 - (3 -chlorophenoxy ) 
aniline (8.86 g ) and p-toluenesulfonic acid acid monohydrate 
(256 mg ) was mixedto toluene (75 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (500 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (75 ml ), 
the water (75 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (75 ml ). 

cyano tri hydro sodium borate (1 .69 g ) and acetic acid (2.8 
ml ) was added. 

mixture 1 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (500 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml X 3 ), water (100 ml ) and 
it washed with saturated saline (75 ml ). 
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*PTHf9:7-f— (^*^>:RSxfJ|,=2:H 
ft^X^;U:X^y— >U=20:l)7!mSL.4-[2-[5- 
[3-(3-£ n P37xy *:>)7~U /]-2->^U-6,7- v 
tKPt 0| JK[2,3-d]t 0, J^^>-8(5H)-f;U]X^U] 

-i-e^i?>*;u7K>K t-^;mb^a 162) 

(5.71g)£7^U:?7X£LT*#fco 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukufomatogurafii ](hexane :ethylacetate 
=2:l*ethylacetate :ethanol =20:1 ), 4 - [2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] - 1 -piperazine 
carboxylic acid t-butyl it acquired (compound 162 ) (5.71 g ) 
as amorphous . 



7U*#*ffit C 3l H 39 ClN 6 O3-0. 
5H 2 0 tLX 



elemental analysis values C<sub>3 1 

</sub>H<sub>39</sub>ClN<sub>6</sub>O<sub>3</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.31;H,6.85;N,14.29. 

Found:C,63.06;H,6.93;N,14.26. 

1 H-NMR(200MHz,CDCl 3 ) d 1 ,46(9H,s), 1 .93-2. 
12(2H,m), 2.46(3H,s), 2.48(4H,t,J=5.2Hz), 2.58 
(2H,t,J=6.6Hz), 3.39(4H,t,J=5.2Hz), 3.36-3.57(2 
H,m), 3.68-3.91(3H,m), 4.51(lH,br), 6.33-6.46 
(3H,m), 6.91(lH,ddd,J=8.3,2.4,1.0Hz), 7.00-7.0 
8(2H,m), 7.16(lH,t,J=8.6Hz), 7.24(1 H,t,J=8.1H 
z), 8.03(lH,s). 

IR(KBr) 1 699, 1593,1557,1 520, 1 472, 1 427, 1 248, 1 
225,1173,1148cm- 1 . 

[0188] 

mmm 163 
at^ty \63 (Dmm 

N-[8-[2-(4-T-tr^JU-l-t°^^vx;U)XT;U]-2- 
^^^-SA^S-^h^tKPe'JKp^-djeUSv^ 
-5-f^]-.N.[3-(3^PP7iy^ypi-Jl/]7^ 
>(143mg. 0.27rnmol)£ DMF(2.5ml)(C}g^$ 
it. 7Kf|Hb^hU^A(60%:24rng)£ 0 deg C V 

o deg c io ftmmwLtzo 
i^Mist*3 ammt$Ltz 0 

x£y— ;U(2.0ml)£An*_, SSt! 30 ftm^tftL 

tz 0 

J5JS?S£fe£, MET, SHU P8£x^;U(50 
mi)^ia^.fc 0 

;g^^$ISftj^K7K*^-h'JOA7K^iS(20m 
1). 7K(20ml)&i;tSS]ft^7K(20ml)-e^t;f Ltz 0 



Calcd:C, 63.31 ;H, 6.85;N, 14.29. 
Found:C, 63.06;H, 6.93;N, 14.26. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .46 (9 H, s ), 1 .93 - 2. 12 (2 H, m ), 2.46 (3 H, s ), 2.48 (4 H, 
t, J=5.2Hz ), 2.58 (2 H, t, J=6.6Hz ), 3.39(4 H, t, J-5.2Hz ), 
3.36 - 3.57 (2 H, m ) ; 3.68 - 3.91 (3 H, m ), 4.51 (1 H, br ), 
6.33 - 6.46 (3 H, m ), 6.91 (1 H, ddd, J=8.3, 2.4, 1 .0Hz ),7.00 
- 7.08 (2 H, m ), 7.16 (1 H, t, J=8.6Hz ), 7.24 (1 H, t, 
J=8.1Hz), 8.03(1 H,s). 

IR(KBr) 1699, 1593, 1557, 1520, 1472, 1427, 1248, 1225, 
1 173 and 1 148 cm <sup>-l</sup>. 

[0188] 

Working Example 163 
(Production of compound 1 63 ) 

N- [8 - [2 - (4 -acetyl -1- piperazinyl ) ethyl ] - 2 -methyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] -N- 
melting [3 - (3 -chlorophenoxy ) phenyl ] amine (143 mg , 
0.27mmol ) in DMF (2.5 ml ), it added sodium hydride (60%: 
24 mg ) with 0 deg C. 

mixture 10 min was agitated with 0 deg C. 

acetyl bromide (44;mu 1 ) was added with 0 deg C. 

mixture 3 -day period was agitated with room temperature . 

Including ethanol (2.0 ml ), 30 min it agitated with room 
temperature . 

reaction mixture was concentrated, under vacuum , 
ethylacetate (50 ml ) was added. 

mixture saturated sodium bicarbonate * aqueous solution (20 
ml ), water (20 ml ) and was washed with the saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
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^;U=l:2— gfggx^kX^y— JU=20:1)TH 

SL,N-[8-[2-(4-T-tr^;u-i-t°^^v— ;u)x 

d]t 0 »J^V>-5--r;U]-N-[3-(3-^7PP^xy+v) 
^x-;U]T-izKTSK(^b^^ 163)(133mg)£T 



= l:2*ethylacetate :ethanol =20:1 ), N- [8 - [2 - (4 -acetyl -1- 
piperazinyl ) ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ] -N- it acquired [3 - (3 
-chlorophenoxy ) phenyl ] acetamide (compound 163 ) (133 
mg ) as amorphous . 



Ttmfttirm C 3 oH 35 ClN 
6 0 3 -H 2 0<hLT 



elemental analysis values 

C<sub>30</sub>H<sub>35</sub>ClN<sub>6</sub>O<sub>3</sub>*H<sub>2</sub>O 
doing 



Calcd:C,62 .0 1 ;H,6.42 ;N, 1 4.46. 

Found:C,61.88;H,6.43;N,14.18. 

l H-NMR(300IviHz,CDCl 3 )S 1.81-1.94(2H,m), 
1.94(3H,s), 2.08(3H,s), 2.43(3H,s), 2.43-2.51(6 
H,m), 3. 14-3. 26(1 H,m), 3.38-3.56(6H,m), 3.76- 
3.90(lH,m), 5.91(lH,t,J=6.8Hz), 6.72(lH,s), 6. 
80-6.84(2H,m), 6.91-7.00(2H,m), 7.10-7.15(1H, 
m), 7.23-7.34(2H,m), 7.98(1 H,s). 



Calcd:C, 62.01 ;H, 6.42;N, 14.46. 
Found:C, 61.88;H, 6.43;N, 14.18. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3<^/sub> );de 
1.81-1.94 (2 H, m ), 1.94 (3 H, s ), 2.08 (3 H, s ), 2.43 (3 H, 
s ), 2.43 - 2.51(6 H, m ), 3.14 - 3.26 (1 H, m ), 3.38 - 3.56 (6 
H, m ), 3.76 - 3.90 (1 H, m ), 5.91 (1 H, t, J=6.8Hz ), 6.72 (1 
H, s ),6.80 - 6.84 (2 H, m ), 6.91 - 7.00 (2 H, m ), 7.10 - 7.15 
(1 H, m ), 7.23 - 7.34 (2 H, m ), 7.98(1 H, s ). 



IR(KBr)1653, 1593,1553,147 
2,1429,1360,1304,1271,125 
0,1219,999,920,731cm" 1 . 



IR 

(KBr) 1,653, 159,3 15,53 1,472,142,913,601,304,127,1 12,501,219,999,920,731,1593, 
1553, 1472, 1429, 1360, 1304, 1271, 1250, 1219, 999, 920 and 731 cm 
<sup>-l</sup>. 



[0189] 
Hffi^J 164 

N-[3-(3-^7PD^xy^rV)^x~;U]-2-^;U-8-[2 
-(l-t=^^xyU)X^;U]-5,6,7,8-Th^tKPt° 
■J K[2,3-d]t°'J = v>-5-7=> 4 i£|gtt(368mg)£ 
THF(10ml)l:ijgjg£-t±. StSt*) 'J ^A(61 0mg)£ 

a*«B**a-c io #M«#Lfco 

v>^<;U^PUK(108mg)SJniLfco. 

a*«*SiST? i-5 mmmnuzo 

ftKx^;U(75ml)£iin*Lfco 
fi^1*£;K(30ml);&tftSffl6ffi*(20ml)r* 

A<7PTh^^-(^Stt:^+-9->:^X 
^;U=l:l)-C*ISSL,N-[3-(3-^PP^xy^v) 
^x-;U]-2->^;U-8-L2-L4-[(E)-3-^x-;U-2- 
^P^/-f^]-l-t°^v— ;U]X^U]-5,6,7,8- 
=r t KP tf ! J K[2,3-d] tf 'J ^v>-5-7^>0b 
164)(263mg)£7^U:77;*£LT»fc,, 



[0189] 

Working Example 164 
(Production of compound 164 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(368 mg ) in THF (10 ml ), it added potassium carbonate (610 
mg). 

mixture 1 0 min was agitated with room temperature . 

cinnamoyl chloride (108 mg ) was added. 

mixture 1.5 hours was agitated with room temperature . 

After adding ethanol (1 .0 ml ), under vacuum , it 
concentrated, added the ethylacetate (75 ml ). 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1 : 1 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
[4 - [ (E ) - 3 -phenyl -2- propenoyl ] - 1 -piperazinyl ] ethyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 164 ) (263 mg ) as amorphous . 
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'H-NMROOOMHz^DCb) 8 1.90-1. 98(lH,m), 
2.07-2. 17(lH,m), 2.47(3H,s), 2.56-2.65(6H,m), 
3.37-3.41(lH,m), 3.49-3.88(8H,m), 4.51(lH,br 
s), 6.34(lH,t,J=2.1Hz), 6.38(lH,dd,J=8.0,1.4H 
z), 6.45(lH,dd,J=8.0,1.7Hz), 6.87(lH,d,J=l 5.6 
Hz), 6.92(lH,ddd,J=8.1,2.1,0.8Hz), 7.01(lH,t,J 
=2.3Hz), 7.06(1 H,ddd,J=8.1, 2.0,0,8Hz), 7.16(1 
H,t,J=8.1Hz), 7.24(lH,t,J=7.8Hz), 7.35-7.41(3 

H, m), 7.51-7.54(2H,m), 7.67(lH,d,J=15.6Hz), 
8.04(lH,s). 

IR(KBr) 1 645, 1 595, 1 557, 1 5 1 4, 1 489, 1 472, 1 43 

I, 1223,1 1 48,999,764,733cm" 1 . 



[0190] 

mmm \6s 

165 

N-[3-(3-^PP7iy+ypi-^]-2-^fJl/-8-[2 
-(i-t°^v-;u)x^;u]-5,6,7,8-^H^tKPt: 

■J K[2,3-d] fcf »J ^ v>-5-7£> 4 i£Ki£(347mg)£ 
7jC(6.0ml)SL^ THF(6.0ml)(::;§fl?£-ri\ j*g|*l'J 
^A(576mg)£*n*.fc 0 

^□□^X^F^KSO// 1)^-0 deg CVlX\7Ltz 0 
I^MSSt 1 B$IW«#Lfco 

i$y-;Ki.omi)£aD7u lo^imatpLfco 

JEi£»^1*£. SETs S«SU 0ggx^;u(75 
ml)£inx.fc 0 

JS'&«D*7K(30ml)aiKj&fPd*7K(20ml)-e3t 

A^PTh^^-r— (tt*tt:^*-9">:BKx 
^;U=l:l)"C*M8L.4-[2.[5-[3-(3--j7PP7x/ 
*S/)T= , J/]-2-^JU-6 > 7-S?tKPtfUK[2,3- 
d]t°USv>-8(5H)--f;U]x^;U]-i-t°^^v> 
*^U*>Mx^;U(^b*« 165)(263mg)^7|--< 

l H-NMR(30OMHz,CDCl 3 ) <5 1.26(3H,t,J=7.1Hz), 
1.88-1.96(lH,m), 2.05-2. 13(lH,m), 2.46(3H, 
s), 2.50(4H,br), 2.59(2H,t,J=6.6Hz), 3.35-3.55 
(6H,m), 3.67-3.89(3H,m), 4.13(2H,q,J=7.1Hz), 
4.50(lH,brs), 6.33-6.38(2H,m), 6.44(1 H,dd,J=7. 
8,2. 1Hz), 6.91(lH,dd,J=8.2,2.7Hz), 7.01(lH,t,J 
= 1.8Hz), 7.06(1 H,dt,J=8. 1,1.0Hz), 7.16(lH,t,J= 
8.1Hz), 7.24(lH,t,J=7.8Hz), 8.03(lH,s). 

IR(KBr)l 696, 1593, 1557,1472,1431, 1246,1225,1 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.90- 1.98(1 H,m), 2.07-2.17(1 H,m),2.47 (3 H, s ), 
2.56 - 2.65 (6 H, m ),3.37 - 3.41 (1 H, m ), 3.49 - 3.88 (8 H, 
m ), 4.51 (1 H, brs ), 6.34 (1 H, t, J=2.1Hz), 6.38 (1 H, dd, 
J=8.0, 1 .4Hz ), 6.45 (1 H, dd, J=8.0, 1 .7Hz ),6.87 (1 H, d, 
J=15.6Hz), 6.92(1 H, ddd, J=8.1, 2.1, 0.8Hz ), 7.01 (1 H, t, 
J=2.3Hz ), 7.06 (1 H, ddd, J=8.1, 2.0, 0.8Hz ), 7.16 (1 H, t, 
J=8.1Hz), 7.24(1 H, t, J=7.8Hz ), 7.35-7.41 (3 H,m),7.51 - 
7.54 (2 H, m ), 7.67 (1 H, d, J=15.6Hz ), 8.04 (1 H, s ). 

IR (KBr ) 

164,515,951,557,151,414,891,472,143,112,231,148,999,764,733 
cm <sup>-l</sup>. 

[0190] 

Working Example 165 
(Production of compound 1 65 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(6.0 ml ) andmelting [2 and 3 -d ] pyrimidine -5 -amine 
4acetate (347 mg ) in THF (6.0 ml ), it added potassium 
carbonate (576 mg ). 

ethyl chloroformate (80;mu 1 ) was added with 0 deg C. 

mixture 1 hour was agitated with room temperature . 

Including ethanol (1.0 ml ), 10 min it agitated. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (75 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
= 1 :1 ), 4 - [2 - [5 - [3 » (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 1 65 ) (263 mg ) as oyl . 

<sup>K/sup>H-nrnr (300 MHz , CDCKsub>3</sub> );de 
1.26 (3 H, t, J=7.1Hz ), 1.88 - 1.96 (1 H, m ), 2.05 - 2.13 (1 H, 
m ), 2.46 (3 H, s ), 2.50(4 H, br ), 2.59 (2 H, t, J=6.6Hz ), 3.35 
- 3.55 (6 H, m ), 3.67 - 3.89 (3 H, m ), 4.13 (2 H, q, J=7.1Hz ), 
4.50 (1 H, brs ), 6.33 -6.38 (2 H, m ), 6.44 (1 H, dd, J=7.8, 
2.1Hz), 6.91 (1 H.dd, J-8.2, 2.7Hz ), 7.01 (1 H, t,J=1.8Hz), 
7.06(1 H, dt, J=8.1, 1.0Hz), 7.16(1 H, t, J=8.1Hz), 7.24(1 
H, t, J=7.8Hz ), 8.03(1 H, s ). 

IR (KBr ) 1696, 1593, 1557, 1472, 1431, 1246, 1225 and 



Page 218 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



150cm 1 . 
[0191] 



166 

(it-kW 166 (DMm 

>(l-t°^i;-;U)X9 1 ;U]-5,6 i 7,8--xh^tKPt 0 
'JK[2,3-d]e'JSv>-5-7S> 4 i£^J£(368mg). 
4-^PDv>^-=;uS(129mg). g£^*>J^i*(66 
7mg). WSC(247mg)Xi; l-fcKQ+V-lH-'O 
% Sh l J7 % J— )V— DMF(12ml) 

icffl^s-a-.sa-e 12 ftfwaifLfc. 

ml)£ia;Lfc&, 7K(50ml x 2)&tf tgfllft i^7K(3 
0ml)T*3fc;tLfc o 

7KJf*fflFKx^;U(30ml)-eatbLfco 

^U=2: 1 — 1 : 1 — 1 :2)tffiSL, N-[3-(3-£ P □ 
7jl J + *>)7i-; U]-8-[2-[4-[(E)-3-(4-£ P P 3? 

i-;i/)>2.^p^y-f^]-i-e^7y-^]xf 
;u]-2-/^;u-5,6j,8-^r^tKPtfyK[2,3-d] 

fcfUSS^-S-TS^tfb** 166)(285mg)£7^E 



11 50 cm <sup>-K/sup>. 
[0191] 

Working Example 166 
(Production of compound 1 66 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5 -amine 4acetate (368 mg ), 4-chloro 
cinnamyl acid (129 mg ) 3 potassium carbonate (667 mg ), 
mixing WSC (247 mg ) and 1 -hydroxy -lH-benzotriazole 
monohydrate (197 mg ) to DMF (12 ml ), 12 hours it agitated 
with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ), water (50 ml X 2 ) and it washed with 
saturated saline (30 ml ). 

water layer was extracted with ethylacetate (30 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:1*1:1*1:2 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - [4 
- [ (E ) - 3 - (4 -chlorophenyl ) - 2 -propenoyl ] - 1 -piperazinyl ] 
ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 
3 -d ] pyrimidine -5-amine (compound 1 66 ) (285 mg ) as 
amorphous . 



elemental analysis values 

C<sub>35</sub>H<sub>36</sub>Cl<sub>2</sub>N<sub>6</sub>0<sub>2</sub>*1.5H<sub>2</sub>0 
doing 



7C M 

# «f 

fit C35 

H 36 CI 2 
N 6 0 2 * 
1 .5H 2 
O tL 
X 

Calcd:C,62.68;H,5.86;N,12.53. 

Found:C,62.89;H,6. 1 5;N, 1 2. 1 7. ! H-NMR(300MH 
2,CDC1 3 )£ 1.90-1.97(lH,m), 2.05-2.14(lH,m), 
2.46(3H,s), 2.58-2.65(6H,m), 3.36-3.40(lH,m), 

3.49-3.90(8H,rn), 4.51(lH,brs), 6.336-6.343(1 
H,m), 6.38(1 H,d,J=7.8Hz), 6.44(1 H,d,J=7.8Hz), 

6.84(lH,d,J=15.3Hz), 6.91(lH,dd,J=8.1,2.4H 
z), 7.00(lH,t,J=2.0Hz), 7.05(1 H,d,J=7.5Hz), 7. 
16(lH,t,J=8.3Hz), 7.24(1 H,t,J=7.8Hz), 7.35(2H, 
d,J=8.4Hz), 7.45(2H,d,J=8.7Hz), 7.62(lH,d,J=l 
5.6Hz), 8.04(lH,s). 

IR(KBr)1645,1593,1557,1510,1491, 1472,1431,1 
223,1148,733cm- 1 . 



Calcd:C, 62.68;H, 5.86;N, 12.53. 

Found:C, 62.89;H 5 6.15;N, 12.17.<sup>K/sup>H-nmr (300 
MHz , CDCKsub>3</sub> );de 1 .90 - 1 .97 (1 H, m ), 2.05 - 
2.14 (1 H, m ), 2.46 (3 H, s ), 2.58 - 2.65 (6 H, m ),3.36 - 3.40 
(1 H, m ), 3.49 - 3.90 (8 H, m ), 4.51 (1 H, brs ), 6.336 - 6.343 
(1 H, m ), 6.38 (1 H, d, J=7.8Hz ),6.44 (1 H, d, J=7.8Hz ), 
6.84(1 H,d, J=15.3Hz), 6.91 (1 H, dd, J=8.1, 2.4Hz ), 7.00 
(1 H, t, J=2.0Hz), 7.05 (1 H, d, J=7.5Hz), 7.16 (1 H, t, 
J=8.3Hz ), 7.24 (1 H, t, J-7.8Hz ), 7.35(2 H, d, J=8.4Hz ), 
7.45 (2 H, d, J=8.7Hz ), 7.62 (1 H, d, J=15.6Hz ), 8.04 (1 H, 

8). 

IR(KBr) 

164,515,931,557,151,014,911,472,143,112,231,148,733 cm 
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[0192] 

mmm 167 

(ft ^» 167 <DU&) 

4-[2-[5-[3-(3^PP^x/^v)T-'^]-2->^;U 
-6J-vtKPt: 0| jK[2,3-d]t 0| J^V>-8(5H)-^^] 
X^U]-l-k°^V>*;U7f?>K t-7^U(2.58 
g. 4.45mmol)&W»X^;U(22ml)lC?8«aF1± % 4 
affi*»-B»x^;u(22ml)*iPAfc 0 

il^MfSt 14 ft|H«i*Lfc. 

' WBiLfcfl£il£at»tU ft«U N-[3-(3-?P □ 
^x/^v)^xx;u]-2->^^-8-[2-(l-t 0 ^^v— 
^)X^;U]-5,6,7,8-^h^tKPt 0, JK[2,3-d]t 0| J = 
V>-5-7^> 4 «KJ& 3 *fn14l(fb^«!l 167X2. 
87gJ***filBttfcL-C»fc. 

S*5MfHl C 26 H 3I C1N 6 0-4HC1-3H 2 0 <tLT 



Calcd:C,46.00;H,6.09;N, 12.38. 

Found:C,45.71;H,6.04;N,12.28. 

[0193] 

SJfc^J 168 

(it^*168(©»Jt) 

N-[8-[3-(4-7tfJl/-l-t°^7V-;^Pt 6 ^]-2 
-^5 1 ^-5,6,7,8-T'h5tKPtf , JK[2,3-d]bfy55/ 
>-5-^il/]-N-[3-(3-^PP7i/^rV)7i-;i/]7 
S>(125mg.0.23mmol)$h;UX>(5.0ml)[Zjg^? 

te7kIE»(0.22ml)£*Da.fco 
jfr&tt*125 deg CT?60l$|y|«#Lfc. 

SS^ttS 1 «£7Klt<b^hU^A*S«(20m 
1). 7K(20ml)ai;tajfad**(20mI)T?gfejf Lfco 



A^P^hy^^-(ig«tt:^^>:KKx 
f;i/=l:3-^BKlfJl/)tgSL,N-[8-[3-(4- 
T-fe^^U-l-t^^yzL^J^Ptf^^-y^VU- 
5,6,7,8^h^tKPt 0, JK[2 ? 3-d]t O| J^v>-5-^ 
^].N-[3-(3-^PP7iy+i/)7i-;i/]7th 
*75K(fb catt 168)(110mg)S*-f;UA:LT» 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .69(2H,quintet,J= 
7.2Hz), 1. 79-2.0 l(2H,m), 1.94(3H,s), 2.08(3H, 



<sup>-l</sup>. 
[0192] 

Working Example 1 67 
(Production of compound 1 67 ) 

4 - [2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] - 1 -piperazine carboxylic acid t-butyl melting (2.58 g, 
4.45 mmol ) in ethylacetate (22 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (22 ml ). 

mixture 14 hours was agitated with room temperature . 

It filtered crystal which it precipitated, dried, N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -8- [2 - (1 -piperazinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine 4acetate trihydrate (compound 1 67 ) 
(2.87 g ) as the pale yellow solid . 

elemental analysis values C<sub>26</sub>H<sub>3 1 
</sub>ClN<sub>6</sub>0*4HCl *3H<sub>2</sub>0 doing 

Calcd:C, 46.00;H, 6.09;N, 12.38. 

Found:C, 45.7 1;H, 6.04;N, 12.28. 

[0193] 

Working Example 168 
(Production of compound 1 68 ) 

N- [8 - [3 - (4 -acetyl -1- piperazinyl ) propyl ] - 2 -methyl -5, 
6, 7, 8-tetrahydro p)Tido [2 and 3 -d ] pyrimidine -5-yl ] -N- 
meiting [3 - (3 -chlorophenoxy ) phenyl ] amine (125 mg , 
0.23 mmol ) in toluene (5.0 ml ), it added acetic anhydride 
(0.22 ml ). 

mixture 60 hours was agitated with 125 deg C. 

ethylacetate (50 ml ) was added to reaction mixture . 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (20 ml ), water (20 ml ) and was washed 
with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent s refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1:3 *ethylacetate ), N- [8 - [3 - (4 -acetyl -1- piperazinyl ) 
propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] acetamide (compound 1 68 ) (1 10 mg ) as oyl . 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .69 (2 H, quintet, J=7.2Hz ), 1.79 - 2.01 (2 H, m ), 1.94 (3 H, 
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s), 2.26-2.41(6H,m), 2.43(3H,s), 3.10-3.21(1H, 
m), 3.36-3.53(4H,m), 3. 58-3. 72(3 H,m), 5.90(1 
H,dd,J=8.4,5.2Hz), 6.71(lH,t-like), 6.79-6.84(2 
H,m), 6.93(1 H,t,J=2.1 Hz), 6.98(1 H,ddd,J=8.4,2. 
4,1.0Hz), 7.12(lH,ddd,J=8.0,2.1,1.0Hz), 7.28(1 
H,t,J=8.1Hz), 7.30(lH,t,J=8.1Hz), 7.98(lH,s). 

IR(KBr)1653, 1593,1553,1485,1472,1427,1373,1 
306,1271,1221cm' 1 . 

[0194] 

mm®\ 169 
(ft** 169<DM&) 

4-[3-[5-[[3-(3-^DP7i/+ypi-^]^/]-2 
-^;u-6,7-vtKat 0, JK[2,3-d]t 0, JSv>-8(5H) 

;U(1 .80g. 3.04mmol)^/^r-/— ;U(30ml)fC»<B 

S^T^h'J tKP^^«^-K l J^A(0.38g)AtKft 
»(1.0ml)£ftJ*.fc o 

S£»**fflT? 12 B#|H9M*Lfco 

JEJ£«*ftS*ffT. SttU l^Kx^;u(300 
ml)*/niLfc«. 1 «S*»<t-*-HJ^A*»» 
(75ml). 7K(75ml)a.l/tgft^Je7K(50ml)T?J5fe;f 
Lfco 

ft^x^;u : x$y— ;u=20:i)-C«i!U4-[3-[5- 

[3-(3-^PP7i/+i/)7-'J /]-2->^;U-6,7-v 
tKPtf l JK[2,3-d]tf'J5v>-8(5H)--f;U]^Pe 
JU]-l-e^5^>*^^>» t-Zt+Mit dMl 16 
9)(lJ9g)£7^U7rX£LT»fcp 



s ), 2.08 (3 H, s ), 2.26 - 2.41(6 H, m ), 2.43 (3 H, s ), 3.10 - 
3.21 (1 H, m ), 3.36 - 3.53 (4 H, m ), 3.58 - 3.72 (3 H, m ), 
5.90 (1 H, dd, J=8.4, 5.2Hz ),6.71 (1 H, t-like ), 6.79 - 6.84 (2 

H, m ), 6.93 (1 H, t, J=2.1Hz ), 6.98 (1 H, ddd, J=8.4, 2.4, 

I. 0Hz), 7.12(1 H 3 ddd, J=8.0,2.1, 1.0Hz), 7.28(1 H,t, 
J=8.1 Hz), 7.30(1 H, t, J=8.1Hz),7.98(l H, s ). 

IR(KBr) 1653, 1593, 1553, 1485, 1472, 1427, 1373, 1306, 
1271 and 1221 cm<sup>-K/sup>. 

[0194] 

Working Example 1 69 
(Production of compound 1 69 ) 

4 - [3 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] propyl ] - 1 -piperazine carboxylic acid t-butyl (1.80 
g, 3.04mmol ) was melted in methanol (30 ml ). 

cyano tri hydro sodium borate (0.38 g ) and acetic acid (1.0 
ml ) was added. 

mixture 12 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (75 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=1:3 *ethylacetate rethanol =20:1 ), 4 - [3 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine 
carboxylic acid t-butyl it acquired (compound 169 ) (1 .39 g ) 
as amorphous . 



5cS##ffi& C 32 H 4 ,C1N 
6 0 3 "H 2 0 tLX 



Calcd:C,62.89;H,7.09;N,13.75. 

Found:C,62.62;H,7.19;N,13.61. 

1 H-NMR(200MHz,CDCl 3 ) d 1 .46(9H,s), 1 .74-2. 
14(4H,m), 2.38-2.43(6H,m), 2.46(3H,s), 3.32- 
3.54(2H,m), 3.44(4H,t,J=5.1Hz), 3.67(2H,t,J=7. 
3Hz), 3.77(1 H,d,J=6.6Hz), 4.48(1 H,q-like), 6.3 
2-6.47(3H 5 m), 6.91(lH,ddd,J=8.3,2.3,l .0Hz), 7. 
01(lH,t,J=2.0Hz), 7.06(1 H,ddd,J=7.8,1.9,0.9H 
z), 7.16(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.3Hz), 8.0 
2(1 H,s). 

IR(KBr) 1 694,1 593,1557, 1472, 1427,1223,1 1 50c 



elemental analysis values 

C<sub>32</sub>H<sub>41</sub>CIN<sub>6</sub>CKsub>3</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 62.89;H, 7.09;N, 13.75. 



Found:C, 62.62;H, 7.19;N, 13.61. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.46 (9 H, s ), 1 .74 - 2.14 (4 H, m ), 2.38 - 2.43 (6 H, rn ), 
2.46 (3 H, s ), 3.32 -3.54 (2 H, m ), 3.44 (4 H, t, J-5.1Hz ), 
3.67 (2 H, t, J=7.3Hz ), 3.77 (1 H, d, J=6.6Hz ), 4.48 (1 H, 
q-like ), 6.32 - 6.47 (3 H, m ), 6.91 (1 H, ddd, J=8.3, 2.3, 
1 .0Hz ),7.01 (1 H, t, J=2.0Hz ), 7.06 (1 H, ddd, J=7.8, 1 .9, 
0.9Hz ), 7. 16 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.3Hz ), 8.02 
(lH,s). 

IR(KBr) 1694, 1593, 1557, 1472, 1427, 1223 and 1150 cm 
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m . 
[0195] 



170 

(fc««170<D«») 

N-[3-(3-90P7i/+vpx-JL/]-2->f^-8-[2 
-(1-fcf^S/x JU)X*jU]-5,6 f 7,8-T" K5fcKnfc° 
'JK[2,3-d]tf'J^V>-5-7 7 5> 4 r= ggi£(299mg)£ 
THF(l0ml)IZ^S$1t, *M* l JOA(469mg)^ 

a^***ai? 5 »ma»Lfc. 

*S>X;U*-;u£aUK(76jU 1)^JD^: 0 

I6*tSi-C? 15.5 B$^^l*Lfco 

JKJBffi^BBS, MEET. XttU KKxf^Klo 
0ml)£jQ*.fc o 

»$»**(30ml)»l/|&*lft*7K(20ml)-e3fe 

RKx^;k>5ry— ;u=iO:l)^#||»L. N-[3- 
(3-£ □ O 7xy+y)7i-;i/]-2-^;i/-8-[2-[4 

-(^^x^u^^^^-i-t^^v— ju]xt;u]- 

5,6,7,8-t" h^tRn fcf [ J K[2,3-d] t° U^V>-5-T 
5>(fls-&*Sl 170)(119mg)^T^U^rXi:LT 



<sup>-l</sup>. 
[0195] 

Working Example 1 70 
(Production of compound 1 70 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing [2 and 3 -d ] pyrimidine -5-amine 4acetate 
(299 mg ) in THF (10 ml ), it added potassium carbonate (469 
mg ). 

mixture 5 min was agitated with room temperature . 1 

methane sulfonyl chloride (76;mu 1 ) was added. 

mixture 15.5 hours was agitated with room temperature . 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:one it is, with hexane :ethylacetate =1:3 
*ethylacetate rmethanol =10:1 ),N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [2 - [4 - (methyl sulfonyl ) - 1 
-piperazinyl ] ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -cl ] pyrimidine -5-amine (compound 1 70 ) 
(119 mg ) as amorphous . 



7L*»«ffflC 27 H 3 
3ClN 6 O 3 S-0.75H 2 
OtLX 



elemental analysis values 

C<sub>27</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>3</sub>S*0.75H<sub>2</sub>O 
doing 



Calcd:C,56.83;H,6.09;N,14.73. 

Found:C,56.80;H,6.21;N,14.45. 

1 H-NMR(300MHz,CDCl 3 ) 6 1 .89-1 .97(lH,m), 
2.05-2.13(lH,m), 2.46(3H,s), 2.64(2H,t,J=6.6H 
z), 2.66(4H,t,J=4.8Hz), 2.77(3H,s), 3.21(4H,t,J 
=4.8Hz) s 3.34-3.39(lH,m), 3.47-3.54(lH,m), 3. 
73-3.86(3H,m), 4.51(lH,br), 6.33(lH,t,J=2.3H 
z), 6.38(1 H,dd,J=8.1,1.5Hz), 6.44(1 H,dd,J=8.1, 
1.5Hz), 6.92(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(1H, 
t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2.0,l.lHz), 7.16 
(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.05(lH,s). 

IR(KBr)1593, 1557,1514,1489,1472,1429,13 
43, 1 327,1 223, 11 6 1 ,963,779cm 1 . 

[0196] 



Calcd:C, 56.83;H, 6.09;N, 14.73. 
Found:C, 56.80;H, 6.2 1;N, 14.45. 

<sup>K/sup>H-nrnr (300 MHz , CDCKsub>3</sub> );de 
1.89 - 1.97 (1 H, m ), 2.05 - 2.13 (1 H, m ), 2.46 (3 H, s ), 
2.64 (2 H, t, J=6.6Hz ), 2.66(4 H, t, J=4.8Hz ), 2.77 (3 H, s ), 
3.21 (4 H, t, J=4,8Hz ), 3.34 - 3.39 (1 H, m ), 3.47 - 3.54 (1 H, 
m ), 3.73 - 3.86 (3 H, m ),4.51 (1 H, br ), 6.33 (1 H, t, 
J=2.3Hz ), 6.38 (1 H, dd, J=8.1, 1.5Hz ), 6.44 (1 H, dd, J=8.1, 
1 .5Hz ), 6.92 (1 H, ddd, J-8.2, 2.3, 1 .0Hz ), 7.01 (1 H, t, 
J=2.1Hz), 7.06(1 H, ddd, J=8.0, 2.0, 1.1Hz), 7.16(1 H, t, 
J=8.1Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.05 (1 H, s ). 

IR (KBr ) 

1,593,155,715,141,489,147,214,291,343,132,712,231,161,963,779 
cm <sup>- 1 </sup> . 

[0196] 
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atsm 171 <r>mm 

-(l-t^^v— ;U)x^;u]-5,6j,8-^h^tKPb: 
UK[2>d]tfU5i/>-5-7'5>4ifi&£(308mg)£ 
THF(10ml)lC®jg*-tt-, KK*'J f >A(483mg)S' 

SE*»£SST? 5 #IH«#Lfco 

1 -(>7 D □ 7 -tr ^ ;U) tf P 'J V>(76mg)S t/3 ^ lb 
-J- h 1 J ^ A(3 5mg)£ AP 7L tz o 

;g^^;S-e 15 B#Fifl-3l,vT? 50 deg C 7.5 

&JS;g^£. MET. ;S$§U PI!x^U(io 
S^^^7K(30ml)at;fi&ftft^7K(20ml)-e8t 

^;U=1 : 1 — 1 :2)Tf ffiML . N-[3-(3-<7 PP^i/ 
^ry)7i-yi/]-2-^f^-8-[2-[4-[2-t+V-2. 
(l-tP'Jvx^^x^^j-i-e^^vx^jx^ 
;U]-5,6,7,8- J rh^tKPt 0| JK[2,3-d]t° l J^^>- 
5-7£>0(t^!|3D 171X160mg)£7^U:77X£: 



Working Example 171 
(Production of compound 171 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing [2 and 3 -d ] pyrimidine -5 -amine 4acetate 
(308 mg ) in THF (10 ml ), it added potassium carbonate (483 
mg> 

mixture 5 min was agitated with room temperature . 

1 - (chloroacetyl ) pyrrolidine (76 mg ) and sodium ipdide (35 
mg ) was added. 

mixture with room temperature 15 hours 7.5 hours was 
agitated next with 50 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1:1*1:2 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- 
[2 - [4 - [2 -oxo -2- (1 -pyrrolidinyl ) ethyl ] - 1 -piperazinyl ] 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 
-d ] pyrimidine -5-amine (compound 171 ) (160 mg ) as 
amorphous . 



TcM'Atiitik C32H40 
C1N 7 0 2 -1.25H 2 0£ 
LT 



elemental analysis values 

C<sub>32</sub>H<sub>40</sub>ClN<sub>7</sub>O<sub>2</sub>*1.25H<sub>2</sub>O 
doing 



Calcd:C,62.73 ;H,6.99;N, 1 6.00. 

Found:C,62.69;H,7.00;N, 15.78. 

, H-NMR(300MHz,CDCl 3 ) d 1 .82-1 .99(5H,m), 
2.07-2.13(lH,m), 2.45(3H,s), 2.56-2.61(10H, 
m), 3.10(2H,s), 3.33-3.37(lH,m), 3.44-3.55(5 
H,m), 3.61-3.70(lH,m), 3.86-3.95(2H,m), 4.50 
(lH,brs), 6.33-6.38(2H,m), 6.45(1 H,dd,J=8. 1,1. 
2Hz), 6.91(lH,ddd,J=8.1,2.1,0.8Hz), 7.01(lH,t 5 J 
=2.1Hz), 7.06(lH,ddd,J=8.0,1.7,l.lHz), 7.16(1 
H,t,J=8.1Hz), 7.24(lH,t,J=7.8Hz), 8.02(lH,s). 

IR(KBr)1632,1593,1557,1514,1472,143 1,1333,1 
225,1150cm -1 . 

[0197] 



172 

(it^ 172 (Digit) 



Calcd:C, 62.73;H, 6.99;N, 16.00. 
Found:C, 62.69;H, 7.00;N, 15.78. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .82 - 1.99 (5 H, m ), 2.07 - 2.13 (1 H, m ), 2.45 (3 H, s ), 
2.56-2.61 (10H,m),3.10(2 H, s ), 3.33 - 3.37 (1 H,m), 
3.44 - 3.55 (5 H, m ), 3.61 - 3.70 (1 H, m ), 3.86 - 3.95(2 H, 
m ), 4.50 (1 H, brs ), 6.33 - 6.38 (2 H, m ), 6.45 (1 H, dd, 
J=8.1, 1.2Hz), 6.91 (1 H,ddd, J=8.1, 2.1, 0.8Hz ), 7.01 (1 H, 
t,J=2.1Hz), 7.06 (1 H, ddd, J-8.0, 1.7, 1.1Hz), 7.16(1 H, t, 
J=8.1Hz ), 7.24 (1 H, t, J=7.8Hz ), 8.02 (1 H, s ). 

IR (KBr) 1632, 1593, 1557, 1514, 1472, 1431, 1333, 1225 
and 1 150 cm <sup>-l</sup>. 

[0197] 

Working Example 1 72 
(Production of compound 1 72 ) 
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N-[3-(3^PP7i/+vpi-il/].2->fjl/-8-[2 

-(i-t°^^^-;u)x^;u]-5,6,v,8-^h^tKpe 

UK[2 5 3-d]t°'^v>-5-T^> 4 igagi£(304mg). 
T£>(0.48ml)£x£y— JU(5.0ml)|r;g^£tK9 

0 deg c-cn^lHfLfco 

0ml)£ijn*_fc o 

;S^^^7K(30ml)^t/tSfPfti£7K(20ml)-T?3t 
^JU=1 : 1 a^mM^TJWCmWlL. N-[3- 

(3-->nn^iy^v)7x-;i,]-2-yf^-8-[2-[4 
-[3-^v-3-(i-t o P r Jv-yu)^at 0 yu]-i-t o ^ 
^i;-;u]jc^;L,]-5,6,7,8-5 L h^tKn t° U K[2,3 



7U*^*fflt C33H42CI 

N 7 0 2 -2H 2 0<!:LT 



172)(237mg)£ 



N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (304 mg ), 1-acryloyl 
pyrrolidine (1 15 mg ) and mixing triethylamine (0.48 ml ) to 
ethanol (5.0 ml ), 13 hours itagitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rhexane :ethylacetate 
=1:1*1 :2*ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - [4 - [3 -oxo -3- (1 -pyrrolidinyl ) propyl ] - 1 
-piperazinyl ] ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 1 72 ) 
(237 mg ) as amorphous . 



elemental analysis values 

C<sub>33</sub>H<sub>42</sub>ClN<sub>7</sub>0<sub>2</sub>*2H<sub>2</sub>0 
doing 



Calcd:C,61.91;H,7.24;N,15.31. 

Found:C,6 1 .73 ;H,7.26;N, 15.13. 

l H-NMR(300MHz,CDCl 3 ) 6 1.81-2.1 l(6H,m), 
2.45(3H,s), 2.43-2.60(1 2H,m), 2.75(2H,t,J=7.7 
Hz), 3.39-3.55(6H,m), 3.66-3.70(lH,m), 3.84- 
3.88(2H,m) ) 4.49(lH,brs), 6.34-6.38(2H,m), 6. 
44(lH,d,J=7.5Hz), 6.92(1 H,d,J=8.4Hz), 7.01-7. 
07(2H,m), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=8.1 
Hz), 8.02(1 H,s). 

IR(KBr)1593,1557,1514,1489,1472,1429,1341,l 
223,1150,731cm 1 . 

[0198] 

mmm 173 
«t** 173 <Dmm 

N-[3-(3-^PP^x/4rvpx— JU]-2-^JU-8-[2 
-(l-t°^<^v— ;iOX.^;U]-5,6,7,8-ir|^tKPt: 
, JK[2,3-d]t°'JSv>-5-T^>4t^^(296mg)^ 
THF(10ml)IC^;<§£t!-. m&W) ^A(464mg)$- 

4-<?u P'OiAOi^p 'J K(63 u l)£ butt o 



CalcdrC, 6L91;H, 7.24;N, 15.31 . 
Found:C, 61.73;H, ?.26;N, 15.13. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .81 - 2.1 1 (6 H, m ), 2.45 (3 H, s ), 2.43 - 2.60 (12 H, m ), 
2.75 (2 H, t, JM7.7Hz ), 3.39 -3.55 (6 H, m ), 3.66 - 3.70 (1 H, 
m ), 3.84 - 3.88 (2 H, m ), 4.49 (1 H, brs ), 6.34 - 6.38 (2 H, 
m ), 6.44(1 H, d, J=7.5Hz ), 6.92 (1 H, d, J=8.4Hz ), 7.01 - 
7.07 (2 H, m ), 7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ), 
8.02 (1 H, s ). 

IR (KBr ) 

159,315,571,514,148,914,721,429,134,112,231,150,731 cm 
<sup>-l</sup>. 

[0198] 

Working Example 173 
(Production of compound 1 73 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(296 mg ) in THF (10 ml ), it added potassium carbonate (464 
mg). 

mixture 5 min was agitated with room temperature . 
4 -chlorobenzoyl chloride (63;mu 1 ) was added. 
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Bftttewc 1.5 titmm#Ltzo 

X^y— ;U(0.50ml)**PK.. 10 »«a#Lfc. 
filfcffl**** MET, SffiU »»x^U(lO 

S£1*£*(30ml);fttff&ft:ft*7K(20ml)-e$fe 

*Lfc. 

ft»x^;i,:>$/— ;u=iO:l)T?fl|»L.8-[2-[4- 
(4-^pp^> x /-f;u)-i-t°^^v— ji/]xf;i/]-N- 
[3-(3-2 □ P:?xV^v):7x~;U]-2->^U-5,6,7,8 
-T- t KP bf U K[2,3-d] t°U == ^>-5-T == V(4b 
£«D 173)(247mg)^7 7: t;U^7Xi:Lrfifco 



mixture 1.5 hours was agitated with room temperature . 

Including ethanol (0.50 ml ), 10 min it agitated. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
= 1 :2*ethylacetate :methanol =10:1 ), 8 - [2 - [4 - (4 
-chlorobenzoyl ) - 1 -piperazinyl ] ethyl ] -N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8«tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 



(compound 173) (247 mg ) as the amorphous . 

elemental analysis values 

C<sub>33</sub>H<sub>34</sub>Cl<sub>2</sub>N<sub>6</sub>O<sub>2</sub>*0.5H<sub>2</sub>O*0.5EtOAc 
doing 



7E 

m 

ft 

m 

it 

c 3 

3 H 

3 4 

CI 

2 N 

60 
2 " 

0 . 
5H 

2 

o- 

0 . 
5E 

to 

Ac 

t 

L 

r 

Calcd:C,62.68;H,5.86;N,12.53. 

Found:C,62.47;H,5.90;N,12.39. 

, H-NMR(300MHz,CDCl 3 ) 6 1.93-1. 97(1 H,m), 
2.07-2.12(lH,m), 2.45(3H,s), 2.51-2.65(6H,m), 
3.36-3.40(3H,m), 3.49-3. 55(2H,m), 3.75-3.86 
(4H,m), 4.51(lH,t-like), 6.33(1 H,t,J=2.3Hz), 6. 
38(lH,dd,J=7.8,2.1Hz), 6.44(lH,dd,J=7.8,2.1H 
z), 6.92(1 H,ddd,J=8.2,2.2,0.8Hz), 7.01(lH,t,J= 
2.1Hz) } 7.06(lH,ddd,J=7.5,2.0,0.8Hz), 7.16(1H, 
t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 7.33-7.41(4H, 
m), 8.06(lH,s). 



CalcdiC, 62.68;H, 5.86;N, 12.53. 
Found:C, 62.47;H, 5.90;N, 12.39. 

<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.93 - 1.97(1 H, m), 2.07-2.12(1 H, m ), 2.45 (3 H, s ), 
2.51 - 2.65 (6 H, m ),3.36 - 3.40 (3 H, m ), 3.49 - 3.55 (2 H, 
m ), 3.75 - 3.86 (4 H, m ), 4.51 (1 H, t-like ), 6.33 (1 H, t, 
J=2.3Hz ), 6.38(1 H, dd, J=7.8, 2.1Hz ), 6.44 (1 H, dd, J=7.8, 
2.1Hz ), 6.92 (1 H, ddd, J=8.2, 2.2, 0.8Hz ), 7.01 (1 H, t, 
J=2.1Hz ), 7.06 (1 H, ddd, J=7.5, 2.0, 0.8Hz ), 7.16 (1 H, t, 
J=8.1Hz), 7.25 (1 H, t, J=8.1Hz ), 7.33 - 7.41(4 H, m ), 8.06 
(lH,s). 
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IR(KBr)1595,1557,1514,1489,1472,1433,1223,l 
150cm- 1 . 

[0199] 

(fl:**174 COMit) 

N-[3-(3-<7PP^xy4rv)^x-;U]-2->^;U-8-[2 
-(l-tf^^v— ^)X^;U]-5,6,7,8-T-K7tKPtf 
gK[2,3-d]tf l J5S»-5-T5>4ttM«|(295mg)* 
THF(10ml)|C^;S$-t^ , St^* 'J ^ A(462mg)£ 



4-^;U7)"P^x- J /U>fVv7 7 ^- 



-K56/ii)*ia^ 



X^y— JU(0.50ml)^APx., 20 #W]«*PLfco 

mi)£Jn*:fco 

»««**(30mi)ai;fifnft**(20mi)-eafe 

^P7h^57-f-(^*f^:B8xf^=l :2^ 
Bt&X^U:>$y— ;U=10:l)T?*»»U4-[2-[5- 
[3-(3-^PP^xy^v)T— l )S}-2-**)\,-6,7-V 

tKat 0, JK[2,3-d]t 0| JSv>-8(5H)^;u]x^;u] 
.N-(4-^;U7t-P37xx;u)-i-t°^^v>±i;U7K+ 

•»J"5K(fl:*to 174)(258mg)$-T^E^3?TX<!:LT 



IR(KBr) 1595, 1557, 1514, 1489, 1472, 1433, 1223 and 
1 150 cm <sup>-l</sup>. 

[0199] 

Working Example 174 
(Production of compound 1 74 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(295 mg ) in THF (10 ml ), it added potassium carbonate (462 
mg). 

mixture 5 min was agitated with room temperature . 
4 -fluorophenyl isocyanate (56;mu 1 ) was added. 

mixture 1 hour was agitated with room temperature . 

Including ethanol (0.50 ml ), 20 min it agitated. 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](hexane : ethylacetate 
=l:2*ethylacetate :methanol =10:1 ), 4 - [2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] -N- (4 
-fluorophenyl ) - 1 -piperazine carboxamide it acquired 
(compound 174 ) (258 mg ) as amorphous . 



(B C33H35 

C1FN 7 0 2 - 
H 2 O-0.25 
EtOAc t 



elemental analysis values 

C<sub>33</sub>H<sub>35</sub>ClFN<sub>7</sub>O<sub>2</sub>*H<sub>2</sub>O*0.25EtOAc 
doing 



Calcd:C,62.24;H,5.99;N, 14.94. 

Found:C,62.21;H,5.92;N,14.92. 

'H-NMROOOMHz^DCU) 8 1.93-2.13(2H,m), 
2.46(3H,s), 2.59-2.65(6H,m), 3.36-3. 56(6H,m), 
3.73-3.88(3H,m), 4.51(lH,brs), 6.28(lH,brs), 
6.34(1 H,t,J=2.4Hz), 6.38(lH,dd,J=7.8,2.1Hz), 
6.45(lH,dd,J=8.1,2.1Hz), 6.91-7.07(5H,m), 7.16 
(lH,t,J=8.0Hz), 7.24(lH,t,J=8.1Hz), 7.26-7.32(2 
H,m), 8.05(1 H,s). 

IR(KBr) 1 645, 1 595, 1553,1510,1 489, 1 472, 1 427, 1 



Calcd:C, 62.24;H, 5.99;N, 14.94. 
Found:C, 62.21;H : 5.92;N, 14.92. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.93-2.13 (2 H, m ), 2.46 (3 H, s ), 2.59 - 2.65 (6 H, m ), 
3.36 - 3.56 (6 H, m ),3.73 - 3.88 (3 H, m ), 4.51 (1 H, brs ), 
6.28 (1 H, brs ), 6.34 (1 H, t, J=2.4Hz ), 6.38 (1 H, dd, J=7.8, 
2.1Hz ), 6.45 (1 H, dd, J=8.1, 2.1Hz ), 6.91 -7.07 (5 H, m ), 
7.16 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.1Hz ), 7.26 - 7.32 (2 
H, m ), 8.05 (1 H, s ). 

IR(KBr) 1645, 1595, 1553, 1510, 1489, 1472, 1427, 1304, 
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304,1250,1221,1 150cm" 1 . 
[0200] 

(it^W 175 

4-[3.[5-[3-(3^PP^xy^rv)Tziijy]-2->^;L/ 
-6 3 7-vtKPt°UK[2,3-d]t 0| J5vl/-8(5H)->r;U] 
^nt°;u>i-t 0 ^^v>*;u/K>K t-^;u(i.27 

g. 2.14mmol)^K^31^;U(22ml)fCj§flf $i± % 4 

«Ta3Lfc^ H B B ^;tlSL > $S:JgL.N-[3-(3-^PP 
7xy+vpxr;i,]-2^f;M-[3-(l-t:^7V- 
;U)^Pt°JU]-5,6,7,8-^h^tKPt Ol JK[2,3-d]t 0 
'J^y>-5-7$> 4 ffiKffi(<b-&«a 175)(1.33g)£ 



[0201] 
HJfeffl 176 
tfbfttt 176©»Jfi) 

N-[3-(3-^PP3?xy^v)^x-;U]-2->^;U-8-[3 

t°UK[2,3-d]t: o, J^>-5--T^>4iSK^(301mg) 
€ THF(10ml)l=«i*-tt\ «»*'J^i»(462mg) 

1 □ □ Ttt ;U)t° P 'J v>(72mg)& If B *7 it 
^-HJ ^ A(33mg)^*0S.fco 

90 deg C -e 12 B#r B 1Jl^Lfcc 

JR(SSB£ft£* ?mJ±T> XttU ft»x^u(io 
Oml)£jjQ 7Lfc 0 

a«»**(30ml)Ai;iS«l^tt*(20ml)-e* 
*Lfc. 

f;b=3:HBiilf^)T?»>!L, N-[3-(3-* 
Pa7xy*i/)7xZj| / ].2.yf^-8-[3-[4-[2- 
^v-2-(l-tfP'Jv-;U)x^;u]-i-e^v 
—;U]^QtfVU]-5,6,7,8-T-h^tKntf l JK[2,3- 
d]t° l J^v>-5-TS>(^b'&% 176)(150mg)£T 



1250, 1221and 1150 cm <sup>-K/sup>. 
[0200] 

Working Example 1 75 
(Production of compound 1 75 ) 

4 - [3 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl ] - 1 -piperazine carboxylic acid t-butyl melting (1.27 
g, 2.14mmol ) in ethylacetate (22 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (1 1 ml ). 

mixture 22 hours was agitated with room temperature . 

It filtered crystal which it precipitated, dried, N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -8- [3 - (1 -piperazinyl ) 
propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine 4acetate (compound 175 ) (1.33 g ) 
as the colorless solid . 

[0201] 

Working Example 176 
(Production of compound 1 76 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(301 mg ) in THF (10 ml ), it added potassium carbonate (462 
mg)- 

1 - (chloroacetyl ) pyrrolidine (72 mg ) and sodium iodide (33 
mg ) was added. 

mixture 12 hours was agitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](basic :hexane :ethylacetate 
=3:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [2 -oxo -2- (1 -pyrrolidinyl ) ethyl ] - 1 
-piperazinyl ] propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 176 ) 
(150 mg ) as amorphous . 



Ttmftffim C 33 H 42 C1N 
7 0 2 -H 2 0 tLX 



CaIcd:C,63.70;H,7.13;N,15.76. 



elemental analysis values 

C<sub>33</sub>H<sub>42</sub>ClN<sub>7</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 63.70;H, 7.13;N, 15.76. 
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Found:C,63.87;H,7. 1 8;N,1 5.54. 

'H-NMROOOMHz^CDCb) 8 1.76-1. 99(7H,m), 
2.06-2.13(lH,m), 2.40(4H,t,J=7.2Hz), 2.45(3H, 
s), 2.52-2.59(6H,m), 3.12(2H,s), 3.45(lH,dt,J= 
12.9,4.5Hz), 3.48(4H,t,J=6.6Hz), 3.43-3.53(lH, 
m), 3.66(2H,dd,J=8.1,6.3Hz), 3.83(lH,d,J=3.9H 
z), 4.48(lH,br), 6.34(lH,t,J=2.1Hz), 6.37(lH,d 
d,J=8.1,2.7Hz), 6.45(lH,dd,J=8.1,2.1Hz), 6.91 
(lH,ddd,J=8.3,2.5,0.8Hz), 7.01(lH,t,J=2.1Hz), 
7.06(1 H,ddd,J=8.0, 1.9,0.8Hz), 7.16(lH,t,J=8.0H 
z), 7.24(1 H,t,J=8.1 Hz), 8.02(1 H,s). 



Found:C, 63.87;H, 7.18;N, 15.54. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.76- 1.99 (7 H,m), 2.06 -2.13 (1 H,m),2.40 (4 H, t, 
J-7.2Hz ), 2.45 (3 H, s ), 2.52 -2.59 (6 H, m ), 3.12 (2 H, s ), 
3.45 (1 H, dt, J-12.9, 4.5Hz ), 3.48 (4 H, t, J=6.6Hz ), 3.43 - 
3.53 (1 H, m ), 3 .66 (2 H, dd, J=8. 1 , 6.3Hz ), 3.83 (1 H, d, 
J=3.9Hz ),4.48 (1 H, br ), 6.34 (1 H, t, J=2.1Hz ) s 6.37 (1 H, 
dd, J-8.1, 2.7Hz ), 6.45 (1 H, dd, J=8.1, 2.1Hz ), 6.91 (1 H, 
ddd, J=8.3, 2.5, 0.8Hz ), 7.01 (1 H, t, J=2.1Hz ), 7.06 (1 H, 
ddd, J=8.0, 1.9, 0.8Hz ), 7.16(1 H, t, J=8.0Hz ), 7.24 (1 H, t, 
J=8.1Hz ), 8.02(1 H,s). 



IR(KBr)1634,1593,1557,l 
516,1489,1472,1429,1333, 
1308,1269,1225,1150,731 
cm' 1 . 

[0202] 

USStfy 177 

N-[3-(3-^PP^x/+i/)^x~JU].2->^;U-8-[3 
-(l-t°^v-;U)^Pt 0 ;U]-5,6,7,8-^h^tKP 
tfUhl2>d]fcf'J5£/>-5-75> 4 t£KiS(305m 
g). l-T^ l JP^;Ut°PUv>(113mg)SL0:h , JX 
^;UT^>(0.47ml)$-X^y— ;U(5.0ml)lC;a^-$ 
its 90 deg C V 12 tiimmftLtzc 

0ml)£Jn*_fco 

?I^-^I^7k(30ml)ai;tafP^7K(20ml)-e)ife 

A^7PVK^^-(^*14:^^>:^X 
^;U=l:l^l:2^ftKx^;U)TMgiL. N-[3- 
(3--?PP7iy+ypi-;i/]-2-yf^-8-[3-[4 
-[3-7l-+V-3-(l-t 0 P'Jvx;U)^Pe;i,]-l-t 0 ^ 

^i;-;u]^pe;i,]-5,6,7,8-^h^tKPt 0, JK 

[2,3-d]t°^v>-5-75>(<b^ 177)(247m 
g)^7^E^77Xi:Ltffco 



IR 

(KBr)163,41 5,93 1,557,151,614,891,472,142,913,331,308,126,912,251, 150,731,1593, 
1557, 1516, 1489, 1472, 1429, 1333, 1308, 1269, 1225, 1150and731 cm 
<sup>-K/sup>. 

[0202] 

Working Example 177 
(Production of compound 177 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (305 mg ), 1-acryloyl 
pyrrolidine (1 13 mg ) and mixing triethylamine (0.47 ml ) to 
ethanol (5.0 ml ), 12 hours itagitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane rethylacetate 
— 1:1*1 :2*ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [3 -oxo -3- (1 -pyrrolidinyl ) propyl ] - 1 
-piperazinyl ] propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the [2 and 3 -d ] pyrimidine -5-amine (compound 1 77 ) 
(247 mg ) as amorphous . 



TTS^^tfrfit C 34 H 44 C1N 
7 0 2 -H 2 OctLT 



elemental analysis values 

C<sub>34</sub>H<sub>44</sub>ClN<sub>»7</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,64.19;H,7.29;N,15.41. 

Found:C,64.36;H,7.27;N,15.42. 

l H-NMR(300MHz,CDCl 3 ) 8 1 .79-2.00(7H,m), 
2.05-2. 19(lH,m), 2.39(4H,t,J=7.1Hz), 2.45(3H, 
s), 2.48-2.58(8H,m), 2.76(2H,t,J=7.8Hz), 3.33- 
3.51(6H,m), 3.66(2H,t,J=7.2Hz), 3.78(1 H,d,J=5. 



CalcdrC, 64.19;H :t 7.29;N, 15.41. 
Found:C, 64.36;H, 7.27;N, 15.42. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.79 - 2.00 (7 H, m ), 2.05 - 2.19 (1 H, m ), 2.39 (4 H, t, 
J=7.1Hz ), 2.45 (3 H, s ), 2.48 -2.58 (8 H, m ), 2.76 (2 H, t, 
J=7.8Hz ), 3.33 - 3.51 (6 H, m ), 3.66 (2 H, t, J=7.2Hz ), 3.78 
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7Hz), 4.49(lH,br), 6.33(lH,t,J=2.4Hz), 6.37(1 
H,dd,J=8.0,2.3Hz), 6.44(1 H,d,J=7.5Hz), 6.91(1 
H,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 7.0 
6( 1 H,ddd,J=8.0,2.0,l . 1 Hz), 7.1 6(1 H,t,J=8. 1 Hz), 
7.24(1 H,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr)1593,1557,1516,1489,1472,1431, 1223,1 
150cm- 1 . 

[0203] 

i\t^ 178 <om&)&mm.m isocft** iso 
<^©ii) 

7,8-^hvtKPt 0| jK[2,3-d]t°USv>-5-T^> 
(1.1 lg. 3.03mmol)<7> THF(3Oml)?8jftlZ0SKa'J 

^A(i.67g)S.iKT-tr^;u^paK(0.55mi)^in^. 

iMwe 12 m*m&Ltz 0 

x$y— ;U(5.0ml)^iP^. ;g£^£M;ST? 10 # 
IBIWtLfco 

ml)$-JjP^.fc 0 

;S^«S**(100ml)at/«afnft*7K(75ml)-C3fe 

^P7^77-r-(^*^>:ft8x^;i,= l:2- 
Iti»x^U->BE»x^;U:X$ry— ;U=20:1 — 10: 

l— ;u:h'Jx^jU75>=i0 

0:10:K **tt:^*-y->:BMx^jU=l:l— ft 
gtX^;K ^*U">:RBx^U=l :3^Klxf 
JU— ffl^X^kxS/— ;i/=20:l->10:l-*& 
X^kX*/— ;kh'Jx^UT5>=100:10:l)-e 
*M8L*N-(8-T-b^;b-2-^^-5,6,7,8--T-h9t 

□7x^>px-^]7th7^K(it:^fe 180)(4 
37mg)&T*JU^TX-e»fco 

S fc, N-[4-(4-^P P7i/+y)7x - Jl/]-N-(2-^ 
^^-5,6,7,8--xh5fcKPbf l JK[2,3-d]eU5S/>-5 
--OU)7-feh75K«b*«B 178)(712mg)l±. *6> 

N-[4-(4-<7PP^xy^Fvpxx;U]-N-(2-^^;U- 
5 > 6,7,8- J rh5tKneUK[2,3-d]bruS2?>-5-< 
;U)7-bh7SK 

mp 141-143 deg C. 



2003-11-11 

(1 H, d, J=5.7Hz ), 4.49 (1 H, br), 6.33 (1 H, t, 
J=2.4Hz ),6.37 (1 H, dd, J=8.0, 2.3Hz ), 6.44 (1 H, d, 
J=7.5Hz ), 6.91 (1 H, ddd, J=8.1, 2.4, 0.9Hz ), 7.01 (1 H, t, 
J=2.3Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 1.1Hz ), 7.16 (1 H, t, 
J=8.1 Hz), 7.24(1 H, t, J=8.1Hz), 8.02(1 H, s ). 

IR(KBr) 1593, 1557, 1516, 1489, 1472, 1431, 1223 and 
1 1 50 cm <sup>- 1 </sup>. 

[0203] 

Working Example 178 

(Production of compound 178 ) &Working Example 180 
(Production of compound 1 80 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido potassium carbonate (1.67 g ) and acetyl 
bromide (0.55 ml ) was added to the THF (30 ml ) solution of 
[2 and 3 -d ] pyrimidine -5 -amine (1.11 g, 3.03mmol ). 

mixture 1 2 hours was agitated with room temperature . 

Including ethanol (5.0 ml ), mixture 10 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was refined with 
the[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=1:2* ethylacetate *ethylacetate :ethanol 
=20:l*10:l*ethylacetate rethanol :triethylamine =100:10:1, 
basic :hexane :ethylacetate =l:l*ethylacetate , 
hexane rethylacetate =1:3 *ethylacetate *ethylacetate rethanol 
=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1 ), 
N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- [4 - (4 -chlorophenoxy ) phenyl ] 
acetamide (compound 180 ) (437 mg ) was acquired with the 
amorphous . 

In addition, N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) acetamide (compound 178 ) (712 mg ) furthermore did 
recrystallization with ethylacetate -ether , acquired as 
colorless crystal . 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 

mpl41-143deg C. 
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5c*»«fHC22H 2 |C 
lN 4 O 2 -0.5H 2 O<!:LT 



Calcd:C,63.23;H,5.31;N,13.41. 
Found:C,63.23;H,5.32;N s 13.51 



elemental analysis values 

C<sub>22</sub>H<sub>2K/sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 

Calcd:C, 63.23;H, 5.31 ;N, 13.41. 
Found:C, 63.23;H, 5.32;N, 13.51. 



1 H-NMR(300MHz,CDCl 3 ) d 1 ,77-2.04(2H,m), 
1.91(3H,s), 2.45(3H,s), 3.1 5-3.24(1 H,m), 3.39- 
3.47(lH,m), 5.19(lH,brs), 6.02(1 H,dd,J=8,9,5.3 
Hz), 6.90-6.98(6H,m), 7.30-7.35(2H,m), 8.13(1 
H,s). 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.77 - 2.04 (2 H, m ), 1.91 (3 H, s ) 5 2.45 (3 H, s ), 3.15 - 3.24 
(1 H, m ), 3.39 -3.47 (1 H, m ), 5.19 (1 H, brs ), 6.02 (1 H, dd, 
J=8.9, 5.3Hz ), 6.90 - 6.98 (6 H, m ), 7.30 - 7.35 (2 H, m ), 
8.13 (1 H, s). 



IR(KBr)1657,1601, 1570,1505,1485,1 
433,1389,1321,1306,1242,1229,735c 



IR 



(KBr) 16,57 1,601, 157,015,051,485,143,313,891,321,130,612,421,229,735 
m" 1 . cm <sup>- 1 </ sup>. 

N-(8-T-tr^;U-2-y^JU-5,6,7,8- J rh^t KP If'J N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 

K[2,3-d]tf l J^V>-5-f^U)-N-[4-(4-^P P^x/ -d ] pyrimidine -5-yl ) -N- [4 - (4 -chlorophenoxy ) phenyl ] 

^v)7xZJl,]7-th7^K acetamide 

TzMfttiriA C24H23C elemental analysis values 

IN4O3 ■ 0.2H 2 O tLX C<sub>24</sub>H<sub>23</sub>ClN<sub>4<7sub>O<sub>3</sub>*0.2H<sub>2</sub>O 
doing 

Calcd:C, 63.42;H, 5.19;N, 12.33. 
Found:C, 63.1 6;H, 5.19;N, 12.41. 



Calcd:C,63 .42;H,5 . 1 9;N, 12.33 . 

Found:C,63.16;H,5.19;N,12.41. 

1 H-NMR(300MHz,CDCl 3 ) 6 1 .80-1 .92(1 H,m), 
1.92(3H,s), 2.05-2.15(lH,m), 2.56(3H,s), 2.62 
(3H,s), 3.54(lH,ddd,J=13.5,9.9,3.6Hz), 3.98(1 
H,ddd,J=13.7,6.3,4.1Hz), 6.04(lH,dd,J=8.4,6.6H 
z), 6.91(4H,br), 6.93-7.01(2H,m), 7.31-7.36(2 
H,m), 8.55(lH,s). 

IR(KBr)1661, 1590,1 545,1505,1485,1435,1370,1 
314,1265,1238cm 1 . 

[0204] 

mmm 179 

(11:^179 CD §Si£) 

4-[4-[5-[[3-(3-<7PP^xy^v)^x-;U]>rsy]-2 
->^;U-6,7-vtKPt°'jK[2 3 3-d]t°'^V>-8(5H) 

-f;u]^;u]-i-t°^^v>^;u/1-x>M t-^^u 

(3.30g. 5.45mmol)Sy^y— ;U(55ml)[Cj§fl¥^ 
ittz 0 

vTyKUtKP7tx't7^h l J r t7A(0.69g)^^W 
i£(l.65ml)£j)D;L7io 

£l£;g^£MJ±T\ SffiU 1^x^(300 
(100ml). 7jC(75ml)ai^ta?DdiS7K(50ml)-t??ife 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.80 - 1 .92 (1 H, m ), 1 .92 (3 H, s ), 2.05 - 2.15 (1 H, m ), 
2.56 (3 H, s ), 2.62(3 H, s ), 3.54 (1 H, ddd, J=13.5, 9.9, 
3.6Hz ), 3.98 (1 H, ddd, J=13.7, 6.3, 4.1Hz), 6.04 (1 H, dd, 
J=8.4, 6.6Hz ), 6.91 (4 H, br ), 6.93 - 7.01 (2 H, m ), 7.31 - 
7.36(2 H, m), 8.55 (1 H, s ). 

IR (KBr ) 1661, 1590, 1545, 1505, 1485, 1435, 1370, 1314, 
1265 and 1238 cm <sup>-K/sup>. 

[0204] 

Working Example 179 
(Production of compound 179 ) 

4 - [4 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazine carboxylic acid t-butyl (3.30 g, 
5.45mmol ) was melted in methanol (55 ml ). 

cyano tri hydro sodium borate (0.69 g ) and acetic acid (1 .65 
ml ) was added. 

mixture overnight stirring was done with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 
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A^P7h^7-f-(**tt:/v*-y->:R||X 
^;U=4: 1—2:1 ^3:2)tffiSL, 4-[4-[5-[3-(3- 

^pp^xy^v)T^'jy]-2->^;u-6,7-v>tK 

Pt O| ;K[2,3-d]t 0| ;5^>-8(5H)-^;U]^;U]- 
t^WI/(ft*ft 179) 
(2.78g)S7^U7TXiLT»fco 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rhexane :ethylacetate 
=4 : 1 *2: 1*3:2 ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] butyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 179 ) (2.78 g ) as amorphous . 



Jtmidtifm. C33H43 
ClN 6 O 3 -0.33H 2 O t 



elemental analysis values 

C<sub>33</sub>H<sub>43</sub>ClN<sub>6</sub>O<sub>3</sub>*0.33H<sub>2</sub>O 
doing 



Calcd:C ,64.64 ;H,7. 1 8 ;N, 1 3 . 7 1 . 

Found:C,64.45;H,7.27;N,13.43. 

1 H-NMR(300MHz,CDCl 3 )5 1.46(9H,s), 1.48-1. 
56(2H,m), 1.64(2H,quintet,J=7.4Hz), 1.86-1.96 
(lH,m), 2.02-2. 12(lH,m), 2.36-2.42(6H,m), 2.4 
6(3H,s), 3.32(lH,dt,J=12.9,4.6Hz), 3.43(4H,t,J= 
5.0Hz), 3.47-3. 50(lH,m), 3.66(2H,t,J=4.1Hz), 
3.78(lH,d,J=6.6Hz), 4.49(lH,q,J=5.1Hz), 6.34 
(lH,t,J=2.3Hz), 6.37(lH,dd,J=8.0,1.7Hz), 6.45 
(lH,dd,J=8.1,1.5Hz), 6.92(1 H,ddd,J=8.2,2.3, 1 .0 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=8.1H 
z), 8.02(1 H,s). 

IR(KBr)1694,l 593,1557,1514,1489,1472,1427,1 
3 66, 1 264, 1 248, 1 223, 1 1 73 , 1 1 48cm' 1 . 

[0205] 

mmm m 

(<b*1*l 181 CDlSfit) 

N-[3-(3-^PP7iy^v)7i-;i,]-2^f^-8-[2 
-(l-t°^7V-^)xf;H-5 5 6 } 7,8-fh7tKnt° 
U K[2,3-d]fcf U 55/>-5-T5> 4 i£^tM(308mg)£ 
THF(1 0ml)lc5i;§2t*- % 'J O A(483mg)£ 



5--fV^-^rtf- v / l J;U^^7t<~;i/^P , JK(67mg)$- 

a^ftsiat 1 mmmwuzo 

If Kx^;U( 1 00ml)£ttl o 
S^-«!l**(30ml)ai/ffifPfttt7K(20ml)-egfe 

A*P7Kf77-f-(ai1t:^»>:|«I 



CalcdrC, 64.64;H, 7.1 8;N, 13.71. 
FoundrC, 64.45;H, 7.27;N, 13.43. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .46 (9 H, s ), 1 .48 - 1 .56 (2 H, m ), 1 .64 (2 H, quintet, 
J=7.4Hz), 1.86- 1.96(1 H,m),2.02 -2.12(1 H,m), 2.36- 

2.42 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.9, 4.6Hz ), 

3.43 (4 H, t 5 J-5.0Hz ), 3.47 - 3.50 (1 H, m ),3.66 (2 H, t, 
J=4.1Hz ), 3.78 (1 H, d, J=6.6Hz ), 4.49 (1 H, q, J=5.1Hz ), 
6.34 (1 H, t, J=2.3Hz ), 6.37 (1 H, dd, J-8.0, 1.7Hz ), 6.45 (1 
H, dd, J=8.1, 1.5Hz ), 6.92 (1 H, ddd, J=8.2, 2.3, 1.0Hz ), 
7.01(1 H, t, J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 0.8Hz ), 
7.16(1 H, t, J=8.1Hz), 7.24(1 H, t, J=8.1Hz ) 8.02 (1 H, s ). 

IR(KBr) 1694, 1593, 1557, 1514, 1489, 1472, 1427, 1366, 
1264, 1248,1223, 1 173 and 1148 cm <sup>-K/sup>. 

[0205] 

Working Example 1 8 1 
(Production of compound 181) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(308 mg ) in THF (10 ml ), it added potassium carbonate (483 
mg). 

mixture 10 min was agitated with room temperature . 
5 -isooxazolyl carbonyl chloride (67 mg ) was added. 

mixture 1 hour was agitated with room temperature . 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane rethylacetate 
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□ P^xy+v)^xn;U]-8-[2-[4-(5-f Vt4 

2-^^U-5,6,7,8--T-h^tKnbf l JK[2,3-d]bfU5 
S»-5-75>(ft-&* 181)(186mg)^T^;U^ 



=2: 1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 
- [4 - (5 -isooxazolyl carbonyl ) - 1 -piperazinyl ] ethyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 181 ) (186 mg ) as amorphous . 



7C*»*ftt C30H32 

ClN 7 O 3 -0.75H 2 O t 



elemental analysis values 

C<sub>30</sub>H<sub>32</sub>ClN<sub>7</sub>O<sub>3</sub>*0.75H<sub>2</sub>O 
doing 



Calcd:C 9 61.32;H,5.75;N,16.69. 

Found:C,61.33;H,5.67;N,16.35. 

, H-NMR(200MHz,CDCl 3 ) d 1.93-2.09(2H,m), 
2.46(3H,s), 2.60-2.67(6H,m), 3.34-3. 58(2H,m), 
3.72-3.81(7H,m), 4.50(lH,br), 6.34-6.47(3H, 
m), 6.78(lH,d,J=1.8Hz), 6.92(1 H,ddd,J=8. 1,2.2, 
1.1Hz), 7.01(lH,t,J=2.0Hz), 7.06(1 H,ddd,J=7.8, 
2.1,1.0Hz), 7.17(lH,t,J=8.0Hz), 7.25(1 H,t,J=8.1 
Hz), 8.05(1 H,s), 8.32(lH,d,J=1.8Hz). 

IR(KBr)l 642,1593,1557,1509,1472,1429,1256,1 
223,1150,733cm' 1 . 

[0206] 

(ft** 182 Otltt) 

N-[3-(3-i7PP7i/^vpi-Jb]-2->fil/-8-[3 
-(l-fcf^2>— >U)^Pe;U]-5,6,7,8--rh9tKP 
t°'J K[2,3-d]fc° U £ v>-5-75> 4 Jfi&*6(289mg) 
$ THF(10ml)IC^S*i±s *»*«J^A(432mg) 

»***£»■? 5 »M«»Lfc. 

5-^v^f-^^yu;u*;u^-;K7P'jK(60mg)^ 

ii^MSSt 1 &*l««#Lfco 

ft»X^U(100ml)£iDa.fc o 

?I***7K(30ml)ai;j&fil6tfc*(20ml)-Cat 
iflfco 

*«**»**ll^h'J •> AT?tt«Lfc. 

A^PVhy^-f-(**tt:^*'y->:R»x 
^U=2:l->K»X^;U)-efliaL.N-[3.(3-^ 
□ P7i/4 v)7x-;i/]-8-[3-[4-(5--< Vt+ 

ityuyu*;u7K-;u)-i-tf^^v^;u]^pt 0 

;U]-2->5 1 ;U-5,6,7,8-- : fh^tKPt 0, JK[2,3-d] 
t 0| ;5^>-5-TS>(ft^1*) 182)(176mg)^7 7 ^ 



Calcd:C, 61.32;H, 5.7 5;N, 16.69. 
FoundtC, 61.33;H, 5.67;N, 16.35. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .93 - 2.09 (2 H, m ), 2.46 (3 H, s ), 2.60 - 2.67 (6 H, m ), 
3.34 - 3.58 (2 H, m ),3.72 - 3.81 (7 H, m ), 4.50 (1 H, br ), 
6.34 - 6.47 (3 H, m ), 6.78 (1 H, d, J-l .8Hz ), 6.92 (1 H, ddd, 
J=8.1,2.2, 1.1Hz), 7.01 (1 H,t, J=2.0Hz ),7.06 (1 H, ddd, 
J=7.8, 2.1, 1.0Hz), 7.17(1 H, t, J=8.0Hz ), 7.25 (1 H, t, 
J=8.1Hz), 8.05(1 H, s), 8.32(1 H, d,J=1.8Hz). 

IR (KBr ) 

1 64,2 1 5,93 1 ,557, 1 50,9 14,72 1 ,429, 1 25,61 2,23 1 , 1 50,733 cm 
<sup>-l</sup>. 

[0206] 

Working Example 1 82 
(Production of compound 1 82 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(289 mg ) in THF (] 0 ml ), it added potassium carbonate (432 
mg). 

mixture 5 min was agitated with room temperature . 
5 -isooxazolyl carbonyl chloride (60 mg ) was added. 

mixture 1 hour was agitated with room temperature . 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
=2: 1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [3 
- [4 - (5 -isooxazolyl carbonyl ) - 1 -piperazinyl ] propyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 182 ) (176 mg ) as amorphous . 
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7C*#*f«l C 31 H 34 C1N 7 0 3 -H 2 0 
tLX 



elemental analysis values C<sub>3 1 

</sub>H<sub>34</sub>C!N<sub>7</sub>0<sub>3</sub>*H<sub>2</sub>0 
doing 



Calcd:C,61 .43 ;H,5.99;N, 1 6. 1 8 . 



Found:C,61 .55;H,6.02;N,15.94. 

'H-NMR^OOMHz^DCh) d 1.79-1. 98(3H,m), 
2.05-2.15(lH,m), 2.45(2H,t,J=6.9Hz), 2.46(3H, 
s), 2.54-2.56(4H,m), 3.32-3. 54(2H,rn), 3.65-3.7 
8(7H,m), 4.49(1 H,br), 6.33-6.40(2H,m), 6.42-6. 
47(lH,m), 6.78(lH,d,J=2.0Hz), 6.92(1 H,ddd,J= 
8.2,2.5,1. 0Hz), 7.01(lH,t,J=2.0Hz), 7.06(lH,dd 
d,J=7.8,2.0,l.lHz), 7.16(lH,t,J=8.2Hz), 7.25(1 
H,t,J=8.1Hz), 8.04(1 H,s), 8.32(lH,d,J=1.8Hz). 

IR(KBr) 1 640, 1 593 , 1 5 5 7, 1 5 1 4, 1 472, 1 429, 1 267, 1 
221,1150cm' 1 . 

[0207] 

mt&m 183 

efb£-«183 0>«») 

N-[3-(3-^PP^xy^rV)^x-;H-2->^;U-8-[2 

U K[2,3-d]tf »J 52/>-5-75> 4 J£i§i£(296mg), 
5->^;Ut°^V>-2-^;U7t<>^(74mg). RK*'J 
^A(464mg), WSC(129mg)Sl/ l-tKP+V-7- 
T-fsOV HJ 7 v /— JU(9 1 mg)£ DMF(2.5ml)(C 
1ST* 15 B*M«#Lfc 0 



^A*»«(i5mi)ai;iasjft*7K(20mi)-ea 

»Lfc, 

i§i££Ml±T. N-[3-(3^PP7i/^ 
i>)^x— ;U]-2->^ 1 >IU-8-[2-[4-[(5-y5 L ;U-2-t 0 ^ 
v-/U)*;L,7^-jU]-i-t°^^v-;U]x^;u]-5, 
6,7,8-T" H5tKn fcf 'J K[2,3 -d] tf U^V>-5-7^> 
(1b^% 183)(149mg)^7 : t;U^TX<tLrt#fco 

5c*#«T«t C 3 2H 35 C1N 
8 0 2 -H 2 0<!:LT 



Calcd:C, 61.43;H, 5.99;N, 16.18. 
FoundrC, 61.55;H, 6.02;N, 15.94. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.79 - 1.98 (3 H, m ), 2.05 - 2.15 (1 H, m ), 2.45 (2 H, t, 
J=6.9Hz ), 2.46 (3 H, s ), 2.54 -2.56 (4 H, m ), 3.32 - 3.54 (2 
H, m ), 3.65 - 3.78 (7 H, m ), 4.49 (1 H, br ), 6.33 - 6.40 (2 H, 
m ), 6.42- 6.47 (1 H, m ), 6.78 (1 H, d, J=2.0Hz ), 6.92 (1 H, 
ddd, J=8.2, 2.5, 1 .0Hz ), 7.01 (1 H, t, J=2.0Hz ), 7.06 (1 H, 
ddd,J=7.8, 2.0, 1.1Hz), 7.16(1 H, t, J=8.2Hz ), 7.25 (1 H, t, 
J=8.1Hz ), 8.04(1 H, s ), 8.32 (1 H, d, J=1.8Hz ). 

IR(KBr) 1640, 1593, 1557, 1514, 1472, 1429, 1267, 1221 
and 1 150 cm <sup>-l</sup>. 

[0207] 

Working Example 1 83 
(Production of compound 183 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (296 mg ), 5-methyl 
pyrazine -2- carboxylic acid (74 mg ), potassium carbonate 
(464 mg ), suspension doing WSC (129 mg ) and 1 -hydroxy 
-7-aza benzotriazole (91 mg ) in DMF (2.5 ml ), 15 hours it 
agitated with room temperature . 

reaction mixture was filtered, filtrate was refined with fraction 
collection HPLC . 

Including ethylacetate (50 ml ), saturated sodium bicarbonate 
* aqueous solution (15 ml ) and you washed with the 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - [4 - [ (5 -methyl 
-2- pyrazinyl ) carbonyl ] - 1 -piperazinyl ] ethyl ] - 5,6, 7 and 
8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 183 ) (149 mg ) as amorphous . 

elemental analysis values 

C<sub>32</sub>H<sub>35</sub>ClN<sub>8</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



rttSatau at«€5H> hplc TrffiSJ 



Calcd:C,62.28;H,6.04;N,18.16. 

Found:C,62.37;H,6. 14;N, 1 7.82. 

l H-NMR(300MHz,CDCl 3 ) 6 1.90-1. 97(1 H,m), 
2.05-2. 13(lH,m), 2.45(3H,s), 2.56(2H,t,J=5.1H 



Calcd:C, 62.28;H, 6.04;N, 18.16. 
Found:C, 62.37;H, 6.14;N, 17.82. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.90 - 1.97 (1 H, m ), 2.05 - 2.13 (1 H, m ), 2.45 (3 H, s ), 
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z), 2.61-2.67(4H,m), 2.62(3H,s), 3.38(lH,dt,J= 
12.3,4.8Hz), 3.53(lH,ddd,J=12.6,10.4,3.2Hz), 3. 
61(2H,t,J=4.8Hz), 3.70-3. 89(5H,m), 4.50(lH,q-l 
ike), 6.33(lH,t,J=2.2Hz), 6.38(lH,ddd,J=8.1,2. 
1,0.9Hz), 6.44(lH,dd,J=8.4,2.1Hz), 6.91(lH,dd 
d,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.1Hz), 7.06(1 
H,ddd,J=8.0,2.0,0.9Hz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=8.1Hz), 8.04(lH,s), 8.41(lH,d,J=1.2H 
z), 8.83(lH,d,J=1.2Hz). 

IR(KBr)1593,1557,1512,1491, 1472,1433,12 
98,1269,1223,1 150,999,733cm" 1 . 

[0208] 
HJfeffiJ 184 

184(D®ig) 

N-[3-(3^PP7i/+ypi-^]-2-^f^-8-[3 
-(l-t°^vv— >U)^Ptf;U]-5,6,7,8-irh^tKP 
t 0 gK[2 s 3-d]t 0 'J^>-5-75> 4 J£B£*£(227m 
g). 5->^;ue^v>-2-*;U/K>K(56mg), KM 
*'J^A(348mg). WSC(97mg)^.l/ l-fcKn*-> 
-7-7 +f <<ts S J h 1 J 7 X J — JU(69mg)$- DMF(2 .0ml) 
lCig;S2i±. Sffl-e 15 S*f B 1)l#Lfio 

gfM^;K100ml)^P^/co 

iR-SVnZ 7K(20ml)S^tS?ai^7K(l 5ml)T:' jft 

A^P^H?^^-(^Sft:^*^>:Pi£x 
^^=2:WK^X^;U)-effigiL. N-[3-(3-* 
□ □7x/*i/px- ;U]-2-^^U-8-[3-[4-[(5- 
y^;u-2-t°^v-yu)^;U7n-;u].i-t°^^v 
-;u]^pe;H-5,6,7,8-T-h^t:Kat 0| JKt2,3- 

d]t°'J5^>-5-T5>(fb-&^ 184)(181mg)£7 

7C*»«fffiC33H 3 7C 

lN 8 O 2 -0.5H 2 O£LT 



2.56 (2 H, t, J-5.1Hz \ 2.61 -2.67 (4 H, m ), 2.62 (3 H, s ), 
3.38 (1 H, dt, J-12.3, 4.8Hz ), 3.53 (1 H, ddd, J-12.6, 10.4, 
3.2Hz ), 3.61 (2 H, t, J==4.8Hz ), 3.70 - 3.89 (5 H, m ), 4.50 (1 
H,q-like ),6.33 (1 H, t,J=2.2Hz), 6.38(1 H, ddd, J-8. 1,2.1, 
0.9Hz ), 6.44 (1 H, dd, J=8.4, 2.1Hz ), 6.91 (1 H, ddd, J=8.2, 
2.3, 1 OHz ), 7.01 (1 H, t, J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 
2.0, 0.9Hz), 7.16 (1 H, t, J=8.1Hz ), 7.24(1 H, t, J=8.1Hz), 
8.04 (1 H, s ), 8.41 (1 H, d, J=1.2Hz ), 8.83 (1 H, d, 
J=1.2Hz). 

IR (KBr ) 

1,593,155,715,121,491,147,214,331,298,126,912,231,150,999,733 
cm <sup>- 1 </sup>. 

[0208] 

Working Example 1 84 
(Production of compound 1 84 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (227 mg ), 5 -methyl 
pyrazine -2- carboxytic acid (56 mg ), potassium carbonate 
(348 mg ), suspension doing WSC (97 mg ) and 1 -hydroxy 
-7-aza benzotriazole (69 mg ) in DMF (2.0 ml ), 15 hours it 
agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (20 nil ) and was washed with saturated saline 
(15 ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
—2: 1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [ (5 -methyl -2- pyrazinyl ) carbonyl ] - 1 
-piperazinyl ] propyl "| - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 184 ) 
(181 mg ) as amorphous . 



elemental analysis values 

C<sub>33</sub>H<sub>37</sub>ClN<sub>8</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.71;H,6.16;N,18.01. 

Found:C,63.58;H,6.14;N,17.83. 

1 H-NMR(300MHz,CDCl 3 ) d 1 .83(2H,quintet,J= 
7.1Hz), 1.88-1.96(lH,m), 2.07-2. 13(lH,m), 2.4 
2-2.50(4H,m), 2.45(3H,s), 2.59(2H,t,J=5.0Hz), 
2.63(3H,s), 3.35(lH,dt,J=12.6,5.1Hz), 3.49(1H, 
ddd,J=12.8,9.7,3.2Hz), 3.66-3.7 l(4H,m), 3.77(1 
H,d,J=5.7Hz), 3.84(2H,t-like), 4.49(lH,br), 6.3 
4(lH,t,J=2.1Hz), 6.38(lH,dd,J=8.1,1.8Hz), 6.45 



Calcd:C, 63.71;H, 6.16;N, 18.01. 
Found:C, 63.58;H, 6.14;N, 17.83. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.83 (2 H, quintet, J=7.1Hz ), 1.88 - 1.96 (1 H, m ), 2.07 - 
2.13 (1 H, m ), 2.42 - 2.50 (4 H, m ),2.45 (3 H, s ), 2.59 (2 H, 
t, J=5.0Hz ), 2.63 (3 H, s ), 3.35 (1 H, dt, J=12.6, 5.1Hz ), 
3.49 (1 H, ddd, J-12.8, 9.7, 3.2Hz ), 3.66 - 3.71 (4 H, m ), 
3.77 (1 H, d, J=5.7Hz ),3.84 (2 H, t-like ), 4.49 (1 H, br ), 6.34 
(1 H, t, J=2.1Hz), 6.38(1 H, dd, J=8.1, 1.8Hz), 6.45 (1 H, 
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( 1 H,dd,J=8. 1 , 1 5Hz), 6.92( 1 H,ddd,J=8. 1,2.4,1.1 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2. 
1,0.8Hz), 7.16(lH,t,J=8.0Hz), 7.25(lH,t,J=8.1H 
z), 8.03(lH,s), 8.41(lH,d-like), 8.84(1 H,d,J=l. 
5Hz). 



dd, J-8.1, 1.5Hz), 6.92(1 H, ddd, J=8.1, 2.4, 1.1Hz), 7.01 (1 
H, t, J=2.1Hz ), 7.06(1 H, ddd, J=8.0, 2.1, 0.8Hz ), 7.16 (1 H, 
t, J=8.0Hz ), 7.25 (1 H, t, J-8.1 Hz ), 8.03 (1 H, s ) 8.41 (1 H, 
d-like ), 8.84 (1 H, d, J=1.5Hz ). 



IR(KBr)1593, 1555,1516,1489,1472,1 
435,1296,1271,1223,1173,1150,735c 
m" 1 . 

[0209] 



IR 

(KBr)15,931,555,151,614,891,472,143,512,961,271, 122,31 1,731,1 50,735 
cm <sup>- 1 </sup>. 

[0209] 



at^m 185 <Dm&) 

N-[3-(3-i7PP7iy+vpi-il/]-2,8-y^f;i/- 
5,6,7,8-^h^tKnt°UK[2,3-d]eUSv>-5-TS 
>(5 1 2mg. 1 .34mmo\)&lfj£MJl U ^ A(l .49g) 
£ THF(30ml)|cSJg^-t±.4-^PP-4-^-+Vl§ 
^^;K1.0ml)^JP^.fco 

;g£*$l£85 deg C-C21 mmffi&Ltzo 
?1^^^7K(50ml)at;tSft3fttl7K(30ml)T^ 

— JU=9:K ^*14:^^F-^>:^Mx^yu=2:l- 
g^X^U)T*)ffiMU4-[3K3-^Qn?xy*v) 
(2,8-v^;U-5,6,7,8-^hTtKPt <,, JK[2,3-d]t° 

, ;^>-5--<>U)T- l JyH-^+vl§^>^^K<b 

185)(173mg)^^^<tLTl#fco 

1 H-NMR(300MHz,CDCl 3 )5 1 .83-1 .99(2H,m), 
2.29-2.41 (2H,m), 2.46(3H,s), 2.66(2H,t,J=6.5H 
z), 3.04(3H,s), 3.13(lH,dt,J=13.2,5.2Hz), 3.40 
(lH,ddd,J=13.8,9.0,4.1Hz), 3.68(3H,s), 5.92(1 
H,dd,J=9.2,5.9Hz), 6.83(3H,br), 6.94(lH,brs), 
6.98(lH,dd,J=8.7,2.4Hz), 7.10-7.13(lH s m), 7.27 
(2H,t,J=8.0Hz), 8.01(1 H,s). 

IR(KBr)1736,1661, 1593,1557,1485,1472,1437,1 
427,1406,1362,1223,1 173cm' 1 . 

[0210] 

186 

N-[3-(3-^7Pn^x>/^v)37x~^U]-2-^;U-8-[2 

-(l-e^^-^^x^^-s^^s-^h^tKPt 0 

»jK[2,3-d]t°U = V>-5-TS> 4 i£igi£(302mg) 
&tfi*S!*)'J^A(473mg)£ THF(10ml)|C^;i 



Working Example 1 85 
(Production of compound 185 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (512 
mg , 1 .34mmol ) and suspension doing potassium carbonate 
(1 .49 g ) in THF (30 ml ), 4 -chloro -4- oxo methyl butyrate it 
added (1.0 ml ). 

mixture 21 hour was agitated with 85 deg C. 

ethylacetate (200 ml ) was added to reaction mixture . 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
*ethylacetate rmethanol =17:3, ethylacetate 
*ethylacetate :methanol =9:1, basic :hexane :ethylacetate 
=2:1 *ethylacetate ), 4 - [3 - (3 -chlorophenoxy ) (2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) anilino ] - 4 -oxo methyl butyrate it 
acquired (compound 185 ) (173 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.83 - 1.99 (2 H, m ), 2.29 - 2.41 (2 H, m), 2.46 (3 H, s ), 
2.66 (2 H, t, J=6.5Hz ), 3.04(3 H, s ), 3.13 (1 H, dt, J=13.2, 
5.2Hz ), 3.40 (1 H, ddd, J=13.8, 9.0, 4.1Hz ), 3.68 (3 H, s ), 
5.92 (1 H, dd, J=9.2, 5.9Hz ), 6.83 (3 H, br ), 6.94 (1 H, brs ), 
6.98 (1 H, dd, J=8.7, 2.4Hz ),7.10 - 7.13 (1 H, m ), 7.27 (2 H, 
t,J=8.0Hz),8.01 (1 H, s). 

IR(KBr) 1736, 1661, 1593, 1557, 1485, 1472, 1437, 1427, 
1406, 1362,1223 and 1173 cm <sup>-l</sup>. 

[0210] 

Working Example 186 
(Production of compound 186 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (302 mg ) and potassium 
carbonate (473 mg ) after suspension, trimethylsilyl 
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tttziks W*¥)Vi/V)U<< % JisT-t— h(0.93m 

*««*ffift*tt*(15ml)r*»U »7k^M 

-ftllfik^y- ^=4:l)TiS!L,4-[2-[5- 
[3-(3-£ P P 7x/^v)7^'J /]-2-^;U-6,7-V 
t K P tf 'J K[2;3-d] tf "J5 v>-8(5H)-*f ;U]X^;U] 
-l-t 0 ^^v>*;U7^^=K(^b^ife) 186)(221m 

TC^^fif fil C27H32CIN elemental analysis values 

7 0 2 ■ H 2 0 i: LT C<sub>27</sub>H<sub>32</sub>ClN<sub>7</sub>0<sub>2</sub>*H<sub>2</sub>0 

doing 



isocyanate (0.93 ml ) was added to THF (10 ml ). 



mixture 71 hours was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (20 ml ) was 
added. 

mixture was extracted with ethylacetate (100 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic : ethylacetate *ethylacetate :methanol =4 : 1 ), 4 - [2 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] - 1 
-piperazine carboxamide it acquired (compound 186) (22 1 
mg ) as amorphous . 



Calcd:C,60.05;H,6,35;N, 18.15. 

Found:C,59.85;H,6.13;N,17.75. 

, H-NMR(300MHz,CDCl 3 ) d 1.87-1. 98(lH,m), 
2.05-2.15(lH,m), 2.45(3H,s), 2.52-2.56(4H,m), 
2.61(2H,t,J=6.6Hz), 3.35-3.41(lH,m), 3.37(4 
H,t,J=5.1Hz), 3.52(lH,ddd,J=12.8,9.8,3.4Hz), 3. 
68-3.90(3H,m), 4.46(2H,brs), 4.50(1 H,br), 6.33 
(lH,t,J=2.1Hz), 6.38(lH,dd,J=8.0,1.7Hz), 6.44 
(lH,dd,J=8.3,l .7Hz), 6.92(lH,ddd,J=8.2,2.3,l .0 
Hz), 7.01(lH,t,J=2.3Hz), 7.06(lH,ddd,J=8.0,2. 
0,1.0Hz), 7.16(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.0H 
z), 8.04(1 H,s). 

IR(KBr)1655,1595,1557,1514,1472,1433,1223,l 
150,997,733cm' 1 . 



[0211] 

«bft*187(D»a) 

N-[3-(3-^PP7iy+v)7i-;i/]-2->^yi/-8-[3 
-(l-t 0 ^v?-;U)^pejU]-5 5 6,7,8-^h^b:KP 
eUK[2,3-d]tfU5^>-5-7 r 5>4*»*(125mg) 
RlfStWlWHWlmgiG THF(4.0ml)lcR» 
*tJ-fc«L hU>^;Uv'J;U^VvT^— h(0.39m 

l)^J)PS_fco 

ta*Pffi^7K*^h , J^A7K5§;^(l0ml)Xi;7K 



Calcd:C, 60.05;H, 6.35;N, 18.15. 
Found:C, 59.85;H, 6.13;N, 17.75. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.87 - 1.98(1 H 9 m) s 2.05 -2.15(1 H, m ), 2.45 (3 H, s ), 
2.52 - 2.56 (4 H, m ),2.61 (2 H, t, J=6.6Hz ), 3.35 - 3.41 (1 H, 
m ), 3.37 (4 H, t, J=5.1Hz ), 3.52 (1 H, ddd, J=12.8, 9.8, 
3.4Hz ), 3.68 - 3.90 (3 H, m ), 4.46 (2 H, brs ),4.50 (1 H, br ), 
6.33 (1 H, t, J=2.1Hz ), 6.38 (1 H, dd, J-8.0, 1.7Hz), 6.44 (1 
H,dd,J=8.3, 1.7Hz ), 6.92(1 H, ddd, J-8.2, 2.3, 1.0Hz), 7.01 
(1 H, t, J=2.3Hz ), 7.06(1 H, ddd, J=8.0, 2.0, 1.0Hz ), 7.16(1 
H, t, J=8. 1Hz ), 7.25 (1 H, t, J=8.0Hz ), 8.04 (1 H, s ). 



IR (KBr ) 

16,551,595,155,715,141,472,143,312,231,150,997,733 cm 
<sup>-K/sup>. 

[0211] 

Working Example 187 
(Production of compound 187 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (125 mg ) and potassium 
carbonate (192 mg ) after suspension, trimethylsilyl 
isocyanate (0.39 ml ) was added to THF (4.0 ml ). 

mixture 72 hours was agitated with room temperature . 
saturated sodium bicarbonate * aqueous solution (10 ml ) and 
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(5.0ml)£AQ*fco 

**JB*fi«ft*7lC(15nil)-e*»L. »7KSSK 

— ftilfJI/:^/- JU=85:15)T?«»U 4-[3- 
[5-[3-(3-^nP^xy^rv)7'~ l J> f ]-2-y5 1 ;U-6,7- 
vtKat 0, JK[2,3-d]e'J5vl/-8(5H)--f;U]^P 

tr;u]-i-e^9S?>*>u**-y-5K(fc** 187X8 

6mg)£7^U?7Xi:LT4»fco 

, H-NMR(300MHz,CDCi 3 ) 5 1.82(2H,quintet,J= 
7.3Hz), 1.9 1-1. 97(1 H,m), 2.05-2. 13(1 H,m), 2.4 
2(2H,t,J=7.5Hz), 2.455(3H,s), 2.461(4H,t,J=5.1 
Hz), 3.35(1 H,dt,J=12.9,4.8Hz), 3.42(4H,t,J=5.3 
Hz), 3.49(lH,ddd,J=12.9,9.6,3.3Hz), 3.68(2H,t,J 
=7.4Hz), 3.77(lH,d,J=6.3Hz), 4.44(2H,brs), 4.4 
9(lH,br), 6.33(lH,t,J=2.3Hz), 6.38(lH,dd,J=8. 
0,1.4Hz), 6.44(lH,dd,J=8.1,1.8Hz), 6.92(lH,dd 
d,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.1Hz), 7.2 
5(lH,t,J=8.1Hz), 8.03(lH,s). 

IR(KBr)1653,1595,1557,1514,1472,1435,13 
4 1 ,1 306, 1 223, 1 1 50,995,733cm 1 . 



[0212] 

m&m 188 

(<t$ttl 188 <DM&) 

2-[5-[3-(3-^PP3?x/^rV)T~'J> r ]-2->5 1 ;U-6, 
7-vtKPe , jK[2,3-d]t°U^v>-8(5H)->r^]-N- 
(2- z E;U7tx , ;yx^;U)T-trhT5K(160mg. 0.30m 
mol)£h;i/X>(6.0ml)|C?§£?£-tK &*ft»(0. 
28ml)^P^_fc 0 

125 deg C -C 16 B#rBlM^Lfc 0 

£j£;S^lci^x^u(50mi)£^fco 
S£tt£ l «S*IMb^MJ^A7k**(20iiil) 

Xtffittfttt*(20ml)rftJ*Lfco 



A^P7hy7^-(JSIIt:^+it>:BSx 
f;^l:2-BI|xfj|/)tfl||!L, 2-[5-[7-fe 
f;i/-3-(3-^PP7i/^>)7- U/]^-^^- 
6,7-v^tKPt 0, jK[2 5 3-d]t°US^>-8(5H)--r 

;u]-N-(2-^E;u7fxgyx^;u)T-trh7SK(^b^ 



water (5.0 ml ) was added. 

mixture was extracted with ethylacetate (50 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :ethylacetate *ethylacetate :methanol =85:15 ), 4 - [3 - 
[5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl ] - 1 -piperazine carboxamide it acquired (compound 
187) (86 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 (2 H, quintet, J=7.3Hz ), 1.91 - 1.97 (1 H, m ), 2.05 - 
2.13 (1 H, m ), 2.42 (2 H, t, J=7.5Hz ), 2.455(3 H, s ), 2.461 
(4 H, t, J=5.1Hz ), 3.35 (1 H, dt, J=12.9, 4.8Hz ), 3.42 (4 H, t, 
J=5.3Hz ), 3.49 (1 H, ddd, J=12.9, 9.6, 3.3Hz ), 3.68 (2 H, t, 
J=7.4Hz ), 3.77 (1 H, d, J=6.3Hz ), 4.44 (2 H, brs ),4.49 (1 H, 
br ), 6.33 (1 H, t, J=2.3Hz ), 6.38 (1 H, dd, J-8.0, 1 .4Hz ), 
6.44 (1 H, dd, J=8.1, 1.8Hz ), 6.92 (1 H, ddd, J=8.2, 2.3, 
1.0Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 
1 .1Hz ), 7.16(1 H, t, J=8.1Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.03 
(1 H,s). 

IR (KBr ) 

1,653,159,515,571,514,147,214,351,341,130,612,231,150,995,733 
cm <sup>- 1 </sup> . 

[0212] 

Working Example 188 
(Production of compound 188) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting (2 -morpholino ethyl ) acetamide (160 mg , 0.30 mm 
ol ) in toluene (6.0 ml ), it added the acetic anhydride (0.28 
ml). 

mixture 16 hours was agitated with 125 deg C. 

ethylacetate (50 ml ) was added to reaction mixture . 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (20 ml ) and was washed with saturated 
saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic thexane :ethylacetate 
=l:2*ethylacetate ), 2 - [5 - [acetyl -3- (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] -N- it acquired (2 -morpholino ethyl ) 
acetamide (compound 188 ) (1 16 mg ) as oyl . 



Page 237 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



% 188)(1 16mg)£3f-<;u£LT»fco 

'H-NMROOOMHz^DCyS 1.92(3H,s), 1.97-2. 
07(2H,m), 2J7(4H,t,J=4.7Hz), 2.43(2H,t,J=6.0 
Hz), 2.47(3H,s), 3.33(2H,q,J=5.9Hz), 3.34-3.41 
(lH,m), 3.47-3.51(lH,m), 3.56(4H,t,J=4.5Hz), 
4.13(lH,dJ=15.6Hz), 4.24(1 H,d,J=15.6Hz), 5.7 
0(lH,tJ=6.9Hz), 6.77(lH,s), 6.83-6.88(3H,m), 
6.97(lH,t,J=2.3Hz), 7.00(lH,dd,J=8.4,2.1Hz), 
7.14(lH,d,J=9.0Hz), 7.29(lH,t,J=7.8Hz), 7.35(1 
H,t,J=8.3Hz), 8.08(lH,s). 

IR(KBr)1661, 1591, 1555,1485,14 
72,1427,1327,1304,1273,1219,11 
17,920,731cm" 1 . 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .92 (3 H, s ), 1 .97 - 2.07 (2 H, m ), 2.37 (4 H, t, J=4.7Hz ), 
2.43 (2 H, t, J=6.0Hz ), 2.47 (3 H, s ), 3.33(2 H, q, J=5.9Hz ), 
3.34 - 3.41 (1 H, m ), 3.47 - 3.51 (1 H, m ), 3.56 (4 H, t, 
J-4.5Hz),4.13 (1 H, d,J=15.6Hz), 4.24(1 H, d, J=15.6Hz ), 
5.70(1 H, t, J=6.9Hz ), 6.77 (1 H, s ), 6.83 - 6.88 (3 H, m ), 
6.97 (1 H, t, J-2.3Hz ), 7.00 (1 H, dd, J-8.4, 2.1Hz ), 7.14 (1 
H, d, J=9.0Hz ), 7.29 (1 H, t, J=7.8Hz ), 7.35(1 H, t, 
J=8.3Hz), 8.08(1 H,s). 



[0213] 

mmm \S9 

4- [4-[5-[3-(3-^np^xy^v)T— U-/]-2-y^;u 

-6,7-vtKnt e, JK[2,3-d]t 0, J5v>-8(5H)->f;U] 
^;U]-l-t°^v>*;U7^>^ t-^>;U(2.61 
g. 4.30mmol)^»»x^;U(40mI)(Z}8«3F-& > 4 

«^tt»-B»x^b(20mi)£in*.fco 
i&»«ii7k*^hu^A**s)E(ioomi)ai;* 

(50rnl)£tt]*.fco 

;I & ft£ W^X 9- JU(300ml+ 1 00ml x 2)T?tt £i3 
Lfco 

*«»£fi&fnftifi7K(150ml)^»U 

;U=10:l)-t?Hi{L. N-[3-(3-^PP^iy+v) 
^xx;U]-2-y^JU-8-[4-(l-t°^^vx;u)^ 
;U]-5,6,7,8-xh^tKPt 0 UK[2,3-d]t°U^V>- 

5- -75>db£^ 189)(2.12g)$-T : E;U^TX<!: 



IR 

(KBr)16,61 1,591, 155,514,851,472,H2,713,271,304,127,312,191, 117,920,731 
cm <sup>- 1 </sup>. 

[0213] 



Working Example 189 
(Production of compound 189 ) 

4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
butyl ] - 1 -piperazine carboxylic acid t-butyl melting (2.61 g, 
4.30 mm ol ) in ethylacetate (40 ml ), it added 4 normal 
hydrochloric acid -elhylacetate (20 ml ). 

mixture overnight stirring was done with room temperature . 

saturated sodium bicarbonate * aqueous solution (100 ml ) 
and water (50 ml ) was added. 

mixture was extracted with ethylacetate (300 ml +100ml X 

2). 

You washed organic layer with saturated saline (1 50 ml ), 
dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:2*ethylacetate ^ethylacetate :ethanol =10:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 -piperazinyl ) 
butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the [2 and 3 
-d ] pyrimidine -5-amine (compound 189 ) (2.12 g ) as 
amorphous . 



5c*tt*HI C 28 H 3 5ClN 6 O-0.25H 
2 0 <tLT 



elemental analysis values 

C<sub>28</sub>H<sub>35</sub>ClN<sub>6</sub>O*0.25H<sub>2</sub>O 
doing 



Calcd:C,65.74;H,6.99;N,16.43. 

Found:C,65.62;H,6.97;N,16.15. 

, H-NMR(300MHz,CDCl 3 )5 1.47-1.65(4H,m), 
1.85-1.96(lH,m), 2.05-2. 14(1 H,m), 2.35-2.40(6 
H,m), 2.46(3H,s), 2.89(4H,t,J=4.8Hz), 3.32(1H, 
dt,J=12.6,4.7Hz), 3.46(lH,ddd,J=12.8,9.8,3.3H 



CalcdrC, 65.74;H, 6.99;N, 16.43. 
Found:C, 65.62;H, 6.97;N, 16.15. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.47- 1.65 (4 H,rn), 1.85 - 1.96(1 H, m ), 2.05 - 2.14 (1 H, 
m ), 2.35 -2.40 (6 H, m ), 2.46 (3 H, s ), 2.89 (4 H, t, 
J=4.8Hz ), 3.32 (1 H, dt, J=12.6, 4.7Hz ), 3.46 (1 H, ddd, 
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z), 3.58-3.74(2H,m), 3.78(1 H,d,J=6.3Hz), 4.49 
(lH,q,J=5.1Hz), 6.34(lH,t,J=2.3Hz), 6.37(lH,d 
d,J=8.0,1.7Hz), 6.45(lH,dd,J=8.1,1.5Hz), 6.92 
(lH,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 
7.06( 1 H,ddd,J=7.9,2.0,0.8Hz), 7.16(1 H,t,J=8. 1 H 
z), 7.24(lH,t,J=8.1Hz), 8.01(lH,s), NH ttmfe 

IR(KBr)1593,1557,1514,1489,1472,1429,1223,l 
148cm" 1 . 

[0214] 

mMffl 190 

(ft** 190 ®8fi) . 

N.[3.(3^PP7iy*vpi-;i/]-2^f;U8-[2 
-(l-t 0 ^^V^^)X^;U]-5,6 s 7,8-^h^tKPt° 
'JK[2,3-d]eUS^>-5-T5> 4 *«tt(350mg) % 

xh*vBm(75//i). v^y^at 0 ;ui^;uTS 

>(0.55ml)Rt^ PS-^;U7pv-f = K(1.20mmol/g, 
0.88g)£v^PP>£>(10ml)|::!g;§£l*\ M'A 

fco 

1±:^+tl->:SrKx^ ju=i ; l -if lxf;b)t 
ffi4SLsN-[3-(3^PP^xy^rv)^xz:;U]-8-[2- 

[4-(xh^vT-tr^;u)-i-t°^^v~;u]x^>u]-2 
-^yu-s^j^-^h^tKpe'JK^^-djeu^v 

>-5-T^>(ft*% 190)(64mg)$^^;Ui:L'r^ 

1 H-NMR(300MHz,CDCl 3 ) 6 1 .24(3H,t,J=6.9Hz), 
1.89-1.98(lH,m), 2.05-2. 15(lH,m), 2.46(3H, 
s), 2.53-2.54(4H,m), 2.60(2H,t,J-6.6Hz), 3.38 
(lH,dt,J= 12. 9,4.7Hz), 3.48-3.51(4H,m), 3.56(2 
H,q,J=6.9Hz), 3.59(lH,br), 3.69-3. 88(3H,m), 4. 
14(2H,s), 4.50(1 H,br), 6.33(lH,t,J=2.3Hz), 6.3 
8(lH,dd,J=8.0,1.7Hz), 6.44(1 H,dd,J=8. 1,2.1Hz), 
6.92(1 H,ddd,J=8.2,2.5,0.8Hz), 7.01(1 H,t,J=2.3 
Hz), 7.06(lH,ddd,J=8.0,2.1,l.lHz), 7.16(lH,t,J 
=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.04(lH,s). 

IR(KBr)1644,1593,1555,1514,1472,1429,1223,l 
148,1001,735cm 1 . 



[0215] 

(it^Sfa 191 OMit) 

N-[3-(3-^7PP^xy^v)^x^;U]-2-^;U-8-[4 
-(l-t 0 ^^vx.;u)^;U]-5 9 6,7,8-^h^tKPt° 



J=12.8, 9.8, 3.3Hz ), 3.58 - 3.74 (2 H, m ), 3.78 (1 H, d, 
J=6.3Hz ),4.49 (1 H, q, J=5.1Hz ), 6.34 (1 H, t, J=2.3Hz ), 
6.37 (1 H, dd, J-8.0, 1.7Hz ), 6.45 (1 H, dd, J-8.1, 1.5Hz ), 
6.92 (1 H, ddd, J-8.1, 2.4, 0.9Hz ), 7.01 (1 H, t, J=2.3Hz), 
7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ), 7.16(1 H, t, J=8.1Hz ), 
7.24 (1 H, t, J-8.1Hz ), 8.01 (1 H, s ), NH has not done 
identification . 

IR(KBr) 1593, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 148 cm <sup>- l</sup>. 



N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5 -amine 4acetate (350 mg ), the 
ethoxyacetic acid (75;mu 1 ), diisopropyl ethylamine (0.55 
ml ) and suspension doing PS-carbodiimide (1.20 mmol/g , 
0.88g ) in the dichloromethane (10 ml ), 3 -day period it 
agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =l:l*ethylacetate ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 8 - [2 - [4 - (ethoxy acetyl ) - 1 
-piperazinyl ] ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
it acquired [2 and 3 -d ] pyrimidine -5-amine (compound 
190) (64 mg)as oyl . 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

1.24 (3 H, t,J=6.9Hz), 1.89- 1.98(1 H, m), 2.05-2.15(1 H, 
m ), 2.46 (3 H, s ), 2.53 -2.54 (4 H, m ), 2.60 (2 H, t, 
J-6.6Hz ), 3.38 (1 H, dt, J=12.9, 4.7Hz ), 3.48 - 3.51 (4 H, 

m ), 3.56 (2 H, q, J=6.9Hz ), 3.59 (1 H, br ), 3.69 -3.88 (3 H, 
m ), 4.14 (2 H, s ), 4.50 (1 H, br ), 6.33 (1 H, t, J=2.3Hz ), 
6.38 (1 H, dd, J=8.0, 1.7Hz ), 6.44 (1 H, dd, J=8.1, 2.1Hz ), 
6.92 (1 H, ddd, J=8.2, 2.5, 0.8Hz ), 7.01(1 H, t, J=2.3Hz ), 
7.06(1 H,ddd,J=8.0,2.1, 1.1Hz), 7.16(1 H, t, J=8.1Hz), 

7.25 (1 H, t, J=8.1Hz ) 8.04 (1 H, s ). 

IR (KBr) 

1 64,4 1 5 ,93 1 ,5 55, 1 5 1 ,4 1 4,72 1 ,429, 1 22,3 1 1 ,48 1 ,00 1 ,73 5 cm 
<sup>- 1 </sup>. 



N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 



[0214] 

Working Example 1 90 
(Production of compound 1 90 ) 



[0215] 

Working Example 191 
(Production of compound 191 ) 
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'J K[2,3-d]fcf 'J5 v>-5-75>(204mg, 0.40mmo 
l) % xh^>WK(57jt/l)&lK PS-*;U/Kv-<5K 
(1.20mmol/g, 0.67g)£^<7P P>£>(8.0ml)[z!g 

tt:^*-y->— B»X^;U)-C«»L. N-[3-(3-£ 
□ n7x/^i/)7i- ;U]-8-[4-[4-(^h^r*>T-tr^ 

;u)-i-t=f^^v?— yu]^ : ? L ;u]-2-^yu-5 > 6,7,8--T 
h5tKPtryK[2^-d]e»j5^>-5-75>(ft*«B 

191)(148mg)**-f;UfcLT»fc Q 

^-NMRpOOMH^CDCy <5 1.24(3H,t,J=6.9Hz), 
1 .52(2H,quintet,J=7.1Hz), 1 .65 (2H,quintet,J=7. 
4Hz), 1.86-1.96(lH,m), 2.03-2. 14(lH,m), 2.39- 
2.44(6H,m), 2.46(3H,s), 3.32(lH,dt,J=12.6,4.8H 
z), 3.46(lH,ddd,J=12.8,9.6,3.3Hz), 3.52-3.69(8 
H,m), 3.80(lH,d,J=5.7Hz), 4.14(2H,s), 4.49(1 
H,br), 6.34(lH,t,J=2.0Hz), 6.37(1 H,dd,J=8. 1,1. 5 
Hz), 6.45(lH,dd,J=8.3,1.7Hz), 6.92(lH,ddd,J= 
8.2,2.2,0.8Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,dd 
d,J=7.9,2.0,0.8Hz), 7.16(lH,t,J=8.0Hz), 7.24(1 
H,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr) 1 645, 1 593, 1 557, 1 5 1 4, 1472, 1 429, 1 223, 1 
148cm -1 . 

[0216] 

mmm 192 

(it^Vn 192 <D$km.) 

N-[3-(3-^PP7iy^>pi-Jl/]-2^f;i/-8-[4 

-(i-tf^v— ;u)^;u]-5,6,7,8-^h^tKPt° 

'jK[2,3-d]t o, J^V>-5-T^>(202mg).2-^P^^ 
<7Tv^K(67mg)&i; PS-*;U7Kv>T5K(1.20m 
mol/g. 0.66g)Sv^PP>^>(8.0ml)[zSjB* 

■B\£S-0 3 BIH«#Lfco 
JEJ£a*ttettaU IMSETs ML 

1±:^^rtl->— PKx^;U)-C3fSSL, N-[3-(3-$ 
PP7iy*i/pi-;i/]-8-[4-[4-(2-7P>f;i/)-l- 

t^^v— ;u]^;u]-2-y^;u-5,6,7,8-^h^tK 

Pt°UK[2,3-d]tf'J^V>-5-7^>0b^^ 192)(1 
43mg)ST^;i/^7XfcLT»fco 



3 -d ] pyrimidine -5-amine (204 mg , 0.40mmol ), the 
ethoxy acetic acid (57;rnu 1 ) and suspension doing 
PS-carbodiimide (1.20 mmol/g , 0.67g ) in dichloromethane 
(8.0 ml ), 3 -day period it agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic :hexane *ethylacetate ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 8 - [4 - [4 - (ethoxy acetyl ) - 1 -piperazinyl ] butyl ] 
- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 191 ) (148 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .24 (3 H, t, J=6.9Hz ), 1 .52 (2 H, quintet, J=7.1Hz ), 1 .65 (2 
H, quintet, J=7.4Hz ) ? 1.86 - 1.96 (1 H, m ), 2.03 - 2.14(1 H, 
m ), 2.39 - 2.44 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.6, 
4.8Hz ), 3.46 (1 H, ddd, J=12.8, 9.6, 3.3Hz ), 3.52 - 3.69 (8 H, 
m ), 3.80(1 H, d, J=5.7Hz ), 4.14 (2 H, s ), 4.49 (1 H, br ), 
6.34 (1 H, t, J=2.0Hz), 6.37(1 H, dd, J=8.1, 1.5Hz), 6.45(1 
H, dd, J=8.3, 1.7Hz ), 6.92 (1 H, ddd, J=8.2, 2.2, 0.8Hz ), 7.01 
(1 H, t, J-2.1Hz ),7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ), 7.16 (1 
H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.1Hz ), 8.02 (1 H, s ). 

IR(KBr) 1645, 1593, 1557, 1514, 1472, 1429, 1223 and 
1 148 cm <sup>-K/sup>. 

[0216] 

Working Example 192 
(Production of compound 1 92 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (202 mg ), 2 -[furoikkuashiddo ] 
(67 mg ) and suspension doing PS-carbodiimide (1.20 
mmol/g , 0.66g ) in dichloromethane (8.0 ml ), 3 -day period 
it agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic :hexane *ethylacetate ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 8 - [4 - [4 - (2 -furoyl ) - 1 -piperazinyl ] butyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 192 ) (143 mg ) as 
amorphous . 



TcSl^tfffiS C33H37 elemental analysis values 

C1N 6 0 3 ■ 0.25H 2 O t C<sub>33</sub>H<sub>37</sub>ClN<sub>6</sub>O<sub>3</sub>*0.25H<sub>2</sub>O 
LT doing 



Calcd:C,65.44;H,6.24;N,13.£ 



Calcd:C, 65.44;H ; , 6.24;N, 13.88. 
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Found:C,65. 1 7;H 3 6.34;N, 13 .65. 

'H-NMROOOMH^CDCla) 6 1 .49-1 .58(2H,m), 
1.66(2H,quintet,J=7.1Hz), 1.86-1. 96(1 H,m), 2.0 
3-2.14(lH,m), 2.43(2H,t,J=7.5Hz), 2.46(3H,s), 
2 .49(4H,t,J=5. 1 Hz), 3 .32( 1 H,dt,J= 1 2.6,4.7Hz), 
3.47(lH,ddd,J=12.8,9.8,3.2Hz), 3.67(2H,t,J=7.2 
Hz), 3.81(5H,br), 4.50(lH,br), 6.34(1 H,t,J=2.1 
Hz), 6.37(lH,dd,J=7.8,2.1Hz), 6.45(1 H,dd,J=8. 
4,2.4Hz), 6.48(lH,dd,J=3.5,2.0Hz), 6.91(lH,dd 
d,J=8.3,2.4,0.9Hz), 6.99(lH,dd,J=3.6,0.9Hz), 7. 
0 1 (1 H,t,J=2. 1Hz), 7.06( 1 H,ddd,J=8. 1 ,2. 1 ,0.9H 
z), 7.16(lH,t,J=8.0Hz), 7.24(lH,t,J=7.8Hz), 7.4 
8(lH,dd,J=l. 8,0.9Hz), 8.02(lH,s). 

IR(KBr) 1 593 , 1 5 57, 1 5 1 4, 1 489, 1 472, 1 43 1 , 1 294, 1 
267,1223,1150cm 1 . 

[0217] 

mmm 193 

(it^ty 193 ©Sit) 

N-[3-(3-^ □ □ 7iy^v)7i-JI/]-WfJl/-5,6, 
7,8-^h^tKPt°UK[2,3-d]t 0, J^v>-5-75> 
((-)-<*. l.lOgs 3.00mmol)<D THF(30ml)i§fSlZ 
j^H^'J r i7A(2.69g)S.lXT-tr^;U^PSK(1.09 
ml)£}W*.fco 

;s£^£ 75 de g c 7? 10 mmmnuzc 

x£y— >K5.0ml)$*P^.. ;1^3£^;S-C 10 # 
ml)^ilOX.fco 

?I ^ 7K( 1 00ml) & tffiS ffj A tR7K(50ml)T»3fe 

ft»X^;u—K»X^JU:X$r/— ^=20:1-^10: 

0:10:1)-C«»L. ^blcKixf ^-v-fV^n t° 
JUX— 7^U-CB*gfi£fTl^ N-[3-(3-<7PPPx 
y^v)^^x;U]-N-(2-y^;U-5,6,7,8-^K^tKP 
t°'JK[2,3-d]t 0| JSv>-5-<^)T-bhTSK«b'S- 
Ml 193X597mg)£fcft«*£LT»fco 

mp 190- 192 deg C. 
7C*^«f fit C 22 H 21 ClN 4 O 2 -0.1H 2 O t 



Calcd:C,64.34;H,5.20;N,l 3.64. 



Found:C, 65.17;H,6.34;N, 13.65. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.49- 1.58 (2 H, m), 1.66 (2 H, quintet, J=7.1 Hz ), 1.86- 
1.96 (1 H, m ), 2.03 - 2.14 (1 H, m ),2.43 (2 H, t, J=7.5Hz ), 
2.46 (3 H, s ), 2.49 (4 H, t, J=5.1Hz ), 3.32 (1 H, dt, J=12.6, 
4.7Hz ), 3.47 (1 H, ddd, J=12.8, 9.8, 3.2Hz ), 3.67 (2 H, t, 
J=7.2Hz ), 3.81 (5 H, br ), 4.50(1 H, br ), 6.34 (1 H, t, 
J-2.1Hz), 6.37 (1 H, dd, J=7.8, 2.1Hz), 6.45 (1 H, dd, J=8.4, 
2.4Hz ), 6.48 (1 H, dd, J=3.5, 2.0Hz ), 6.91 (1 H, ddd, J=8.3, 
2.4, 0.9Hz ), 6.99 (1 H, dd, J=3.6, 0.9Hz ), 7.01 (1 H, t, 
J=2.1Hz ),7.06 (1 H, ddd, J=8.1, 2.1, 0.9Hz ), 7.16 (1 H, t, 
J=8.0Hz ), 7.24 (1 H, t, J=7.8Hz ) 7.48 (1 H, dd, J=1.8, 
0.9Hz ), 8.02 (1 H, s ). 

IR(KBr) 1593, 1557, 1514, 1489, 1472, 1431, 1294, 1267, 
1223 and 1 150 cm <sup>-K/sup>. 

[0217] 

Working Example 193 
(Production of compound 1 93 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -amine (-) - 
potassium carbonate (2.69 g ) and acetyl bromide (1 .09 ml ) 
was added to THF (30 ml ) solution of body and 1.10 g, 
3.00mmol ) . 

mixture 10 hours was agitated with 75 deg C. 

Including ethanol (5.0 ml ), mixture 10 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=1:2* ethylacetate *ethylacetate :ethanol 
=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1 ), 
furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [3 - (3 -chlorophenoxy ) phenyl ] 
-N- itacquired (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) acetamide (compound 193 ) (597 mg ) 
as colorless crystal . 

mpl90-192deg C. 

elemental analysis values 

C<sub>22</sub>H<sub>2 1 </sub>ClN<sub>4</sub>O<sub>2</sub>*0. 1 
H<sub>2</sub>0 doing 

Calcd:C, 64.34;H, 5.20;N, 13.64. 
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Found:C,64. 1 0;H,5 . 1 3 ;N, 13.48. 
[a] 20 D=-8.8° (c-0.112 in >^y— ;U). 

[ar] 20 „ g 365=-269.7° (c=0.2255 in 

'H-NMR^OOMHz^DCyS 1 .82-2.01(2H,m), 
1.94(3H,s), 2.44(3H,s), 3. 16-3.23(1 H,m), 3.38- 
3.45(lH,m), 5.20(lH,brs), 5.97(lH,t,J=6.9Hz), 
6.71(lH,brs), 6.81-6.83(2H,m), 6.94(1 H,t,J=2.1 
Hz), 6.99(lH,dd,J=7.8,1.8Hz), 7.13(lH,d,J=9.3 
Hz), 7.28(lH,t,J=8.1Hz), 7.31(lH,t,J=8. 1Hz), 
8.09(lH,s). 

[0218] 

mt&m 194 

(*t*ttl94(D«ift) 

N-[3-(3-^DP^x/^rvPxZi;U]-2-^;U-8-[4 

-(i-tf^v— ;u)^;u]-5,6,7,8-Th^tKnt° 

'jK[2,3-d]t e y = v>-5-TS>(204mg)Xi;ffiK 
*'J^.A(lllmg)£ THF(8.0ml)lC!l;§$1*fc 
m . THz^- P 1 J K(3 1 // 1)* JO o 

ftaft»7k*^-hu^A7K*a(3.omi)atf* 

(20ml)£Jin;Lfco 

;S^«B*SlF»X^;U(100ml)t?ttaLfco 
**litta»Jt*7K(15ml)-eft»L. «7KStK 

fiJ6B**S»ET. 3M8U aa^>'J*y 

»:L^U=2:l^imx^U)T«SfU N-[8-[4- 

(4-T-tr5 L ;u-i-t°^vv~^)]^^;u]-2-^7 L ;u- 

5 s 6,7,8^h^tKat 0| JK[2 3 3-d]e'J5v>-5->f 
;i/)-N.[3-(3^PP7iy+vPi-;i/]75>(1l: 
^ 194)(133mg)£;f ^U<tLT*#fc 0 

, H-NMR(300MHz,CDCl 3 ) <5 1 .52(2H,quintet,J== 
7.5Hz), 1.65(2H,quintet,J=7.2Hz), 1.86-1.96(1 
H,m), 2.03-2.14(lH,m), 2.09(3H,s), 2.39-2.45 
(6H,m), 2.46(3H,s), 3.32(lH,dt,J=12.9,4.7Hz), 
3.42-3.5 1(1 H,m), 3.46(2H,t,J=5.0Hz), 3.62-3.69 
(4H,m), 3.81(lH,d,J=5.4Hz), 4.49(lH,br), 6.34 
(lH,t,J=2.1Hz), 6.37(lH,dd,J=8.1,1.2Hz), 6.45 
(lH,dd,J=8.4,1.5Hz), 6.91(lH,ddd,J=8.2,2.3,l .0 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=8.3H 
z), 8.02(1 H,s). 

IR(KBr)1636,1593, 1557,1 514,1489,1472,14 
27,1256,1223,1 150,992,733cm- 1 . 



Found:C, 64.10;H, 5.13;N, 13.48. 

[;al] <sup>20</supXsub>D</sub>=-8.8* (c=0.1 
12inmethanol ). 

[;al] <sup>20</sup><sub>Hg365</sub>=-269.7* 
(c=0.2255inmethanol ). 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 - 2.01 (2 H, m ), 1.94 (3 H, s ), 2.44 (3 H, s ), 3.16 - 3.23 
(1 H, m ), 3.38 -3.45 (1 H, m ), 5.20 (1 H, brs ), 5.97 (1 H, t, 
J-6.9Hz ), 6.71 (1 H, brs ), 6.81 - 6.83 (2 H,m), 6.94 (1 H, t, 
J=2.1Hz ), 6.99 (1 H, dd, J=7.8, 1.8Hz ),7.13 (1 H, d, 
J=9.3Hz), 7.28 (1 H, t, J=8.1Hz), 7.31 (1 H, t, J=8.1Hz ), 
8.09 (1 H, s ). 

[0218] 

Working Example 194 
(Production of compound 194 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (204 mg ) and potassium carbonate 
(111 mg ) after suspension, acetyl chloride (3 1 ;mu 1 ) was 
added to THF (8.0 ml ). 

mixture 1 hour was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (3.0 ml ) and 
water (20 ml ) was added. 

mixture was extracted with ethylacetate (100 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with thefshirikagerukaramukuromatogurafii ] 
(basic rhexane :ethylacetate ^i^ethylacetate ), N- [8 - [4 - (4 
-acetyl -1- piperazinyl ) ] butyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 1 94 ) 
(133 mg )as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .52 (2 H, quintet, J=7.5Hz ), 1 .65 (2 H, quintet, J=7.2Hz ), 
1.86- 1 .96 (1 H, m ), 2.03 - 2.14 (1 H, m ), 2.09(3 H, s ), 2.39 
- 2.45 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J-12.9, 4.7Hz ), 
3.42 - 3.51 (1 H, m ), 3.46 (2 H, t, J=5.0Hz ), 3.62 -3.69 (4 H, 
m ), 3.81 (1 H, d, J=5.4Hz ), 4.49 (1 H, br ), 6.34 (1 H, t, 
J=2.1Hz ), 6.37 (1 H, dd, J=8.1, 1.2Hz ), 6.45 (1 H, dd, J=8.4, 
1.5Hz ), 6.91 (1 H,ddd, J=8.2, 2.3, 1.0Hz ), 7.01(1 H, t, 
J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 0.8Hz ), 7.16 (1 H, t, 
J=8.1Hz ), 7.24 (1 H, t, J-8.3Hz ) 8.02 (1 H, s ). 

IR (KBr ) 

1,636,159,315,571,514,148,914,721,427,125,612,231,150,992,733 
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27,1256,1223,1 150,992,733cm' 1 . 
[0219] 
HffitfiJ 195 
(<b$«195<D»fi) 

2-[5-[3-(3-^PP7xy^r2/)T— 'jy]-2-/^U-6, 

7-vtKpeuK[2,3-d]tf'jse;>-8(5H)--f;u]p 

il(905mg. 2.13mmol), 2-( 1,4-^^^8-7 if 
Xt°I=i[4.5]f ? *>-8-<;L/)X^>T^>(595mg), 
WSC(817mg). l-tKP+V-lH-^>yh'JT x / 
— ;U-7Kfi]fe(326mg)$- DMF(20ml)|Z?l<&£ 
-t±. SiSt 20 fSPelfit^Lfco 

J£JS?I-&^£MEET\ SffiU ft^x^;K300 

ml)£}K3;t/r&. 7K(100ml x 3)^l/ISf0ft^7K 
(30ml)-e3fe;^Lfc o 

^;U=l:l^l:2^KKx^^U)TffflSL. S&IC 
If gtX^;U^£W5i£ B B B £mV 2-[5-[3-(3-^P 

p^y+v)Txijy]-2->^;i,-6 5 7-^h:KPt 0 
'jK[2,3-d]t 0, J = v>-8(5H)-^JU]-N-[2-(l,4-^ 
^-^■9"-8-7-!fXt 0 P[4.5]7 ; *>-8-^;U)X5 1 
yU]7-thTSKClb'&4£j 195)(959mg)£i$fe$S 

mp96-98 deg C. 

7U*^«Ttt C 3 iH 3 7ClN 6 0 4 <hLT 



Calcd:C,62.78;H,6.29;N,14.17. 

Found:C,62.60;H,6.34;N,14.10. 

1 H-NMR(300MHz,CDCl 3 ) 6 1 .48-1 .62(4H,m), 
2.03-2.1 8(2H,m), 2.44(4H,t,J=5.6Hz), 2.48(3H,s 
+2H,t,J=5.7Hz), 3.33(2H,q,J=5.6Hz), 3.46(lH,d 
t,J=12.6,5.4Hz), 3.56-3.61(lH,m), 3.91(4H,s), 
3.99(lH,d,J=6.9Hz), 4.17(lH,d,J=15.9Hz), 4.33 
(lH,d,J= 15.9Hz), 4.60(lH,q,J=5.2Hz), 6.36(1H, 
t,J=2.1Hz), 6.37-6.40(lH,m), 6.47(1 H,dd,J=8.1, 
1.5Hz), 6.81(lH,t-like), 6.92(1 H,ddd,J=8.2,2.2, 
0.8Hz) s 7.02(lH,t,J=2.1Hz), 7.06(1 H,ddd,J=8.0, 
2.0,1.1Hz), 7.17(lH,t,J=8.0Hz), 7.25(lH,t,J-8.1 
Hz), 8.15(lH,s). 



cm <sup>-l</sup>. 
[0219] 

Working Example 1 95 
(Production of compound 195 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (905 mg , 2.13mmol ), 2 - (1 and 4 -dioxa -8-aza spiro [4. 
5] decane -8-yl ) ethane amine (595 mg ), WSC (817 mg ), 1 
-hydroxy -lH-benzotriazole monohydrate mixing (326 mg ) 
to DMF (20 ml ), 20 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),water (100 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane :ethylacetate 
=1 :1*1 :2*ethylacetate ), furthermore did recrystallization from 
ethylacetate , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- itacquired [2 - (1 and 4 -dioxa -8-aza spiro [4. 5] 
decane -8-yl ) ethyl ] acetamide (compound 195 ) (959 mg ) as 
colorless crystal . 

mp96-98deg C. 

elemental analysis values C<sub>3 1 

</sub>H<sub>37</sub>ClN<sub>6</sub>0<sub>4</sub> 
doing 

CalcdiC, 62.78;H, 6.29;N, 14.17. 
Found:C, 62.60;H, 6.34;N, 14.10. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .48 - 1 .62 (4 H, m ), 2.03 - 2. 1 8 (2 H, m ), 2.44 (4 H, t, 
J=5.6Hz ), 2.48 (3 H, s+2H, t, J=5.7Hz ), 3.33(2 H, q, 
J=5.6Hz ), 3.46 (1 H, dt, J=12.6, 5.4Hz ), 3.56 - 3.61 (1 H, 
m ), 3.91 (4 H, s ), 3.99 (1 H, d, J=6.9Hz ), 4.17 (1 H, d, 
J=15.9Hz ), 4.33 (1 H, d, J-15.9Hz ), 4.60(1 H, q, J=5.2Hz ), 
6.36 (1 H, t, J=2.1Hz ), 6.37 - 6.40 (1 H, m ), 6.47 (1 H, dd, 
J=8.1, 1.5Hz ), 6.81 (1 H, t-like ), 6.92 (1 H, ddd, J=8.2, 2.2, 
0.8Hz ), 7.02 (1 H, t, J=2.1Hz ), 7.06(1 H, ddd, J=8.0, 2.0, 
1.1Hz ), 7.17 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.15 
(1 H, s ). 



IR(KBr)1665,l 586,1557,151 8,1491,1 

472,1427,1341,1223,1150,1098,733c 
-i 

m . 
[0220] 



IR 

(KBr)16,651,586,155,715,181,491, 147,214,271,341, 122,31 1,501,098,733 
cm <sup>-K/sup>. 

[0220] 
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mmm 196 
«b*w 196 <om&) 

2-[5-[3-(3-^Pa^xy^v)T— 'jy]-2-y^;u-6, 
7--ytKPe , JK[2,3-d]fc! , 'J5^>-8(5H)-<;U]» 
K(726mg. 1.71mmol). 2-^hE;U7fc l jyxTJU 
T5>(500mg), WSC(655mg)B.tf 1-tKP+V- 
lH-^>l/h»JTV— ^U— 7K?Pfe(262mg)^DMF 
(20ml)lC;I^$iJ:, ISt 20 B#ra*S#Lfc 0 

J5J£?g^£MI±T\ SM8U Bt8gxT;u(300 
(30ml)-C3fc;$L*r o 

mmzm&T. g^u s£i$£it8£x^-eif 

$SH£mV 2-[5-[3-(3-^7PP^xy^rv)T-'J 
y]-2-^7U-6J-vtKPt°UK[2,3-d]t°'J5^>-8 

hZ^K^b^^ 196)(664mg)£&fej£,? H i:LTf# 

fee 



mpl40-141 deg C. 
7C*»«f fit C 28 H 33 C1N 6 0 2 S <bLT 

Calcd:C,60.80;H,6.01;N,15.19. 

Found:C,60.57;H,6.23;N, 1 5.05. 

l H-NMR(300MHz,CDCl 3 )<5 1.97-2.06(lH,m), 
2.14-2.20(lH,m), 2.47(2H,t,J=6.0Hz), 2.49(3H, 
s), 2.51-2.54(4H,m), 2.64-2.67(4H,m), 3.34(2 
H,q,J=5.6Hz), 3.44(1 H,dt,J=12.3,4.8Hz), 3.62(1 
H,ddd,J=12.7,9.7,3.4Hz), 3.86(lH,t,J=6.9Hz), 4. 
22(lH,d,J=15.9Hz), 4.30(lH,d,J=15.6Hz), 4.58 
(lH,q,J=4.8Hz), 6.35(lH,t,J=2.3Hz), 6.39(lH,d 
d,J=8.1,1.5Hz), 6.47(1 H,dd,J=8.0,1.7Hz), 6.67 
(lH,t-like), 6.92(lH,ddd,J=8.1,2.3,0.9Hz), 7.01 
(lH,t,J=2.1Hz), 7. 06(lH,ddd,J=8.0,l. 9,0.8Hz), 
7.17(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.15(1 
H,s). 

IR(KBr) 1 669, 1 5 86, 1 557, 1 520, 1 489, 1 472, 1 427, 1 
339,1223,1150cm- 1 . 

[0221] 

mi&ffl 197 

(lb-^197 

2-[5-[3-(3-^7 P P 7x^+ v)7— «J y]-2-^^;U-6, 
7-vtKPt°'jK[2,3-d]t 0, JSv>-8(5H)--r;H^ 

K(298mg. 0.70mmol). 2-(l,l-V7|-+vK5 1 ^- z E 
)\,7fr)S)^)l<Tzi> 2 i£g£i£(264mg). 2?-f V 



Working Example 196 
(Production of compound 1 96 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (726 mg , 1 ,71mmol ), 2 -thiomorpholino ethylamine 
(500 mg ), mixing WSC (655 mg ) and 1 -hydroxy 
-lH-benzotriazole monohydrate (262 mg ) to DMF (20 ml ), 
20 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),water (100 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did 2 - [5 - [3 - 
(3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired 
recrystallization with ethylacetate , [2 - (4 -thiomorpholino ) 
ethyl ] acetamide (compound 196 ) (664 mg ) as colorless 
crystal . 

mpl40-141deg C. 
elemental analysis values 

C<sub>28</sub>H<sub>33</sub>ClN<sub>6</sub>0<sub>2</sub>S 
doing 

CalcdrC, 60.80;H, 6.01 ;N, 15.19. 



FoundrC, 60.57;H, 6.23;N, 15.05. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.97 - 2.06 (1 H, m ), 2.14 - 2.20 (1 H, m ), 2.47 (2 H, t, 
J=6.0Hz ), 2.49 (3 H, s ), 2.51 -2.54 (4 H, m ), 2.64 - 2.67 (4 

H, m ), 3.34 (2 H, q : , J=5.6Hz ), 3.44 (1 H, dt, J=12.3, 4.8Hz ), 
3.62 (1 H, ddd, J=12.7, 9.7, 3.4Hz ), 3.86 (1 H, t, J=6.9Hz), 
4.22 (1 H, d, J=15.9Hz ),4.30 (1 H, d, J=15.6Hz ), 4.58 (1 H, 
q, J=4.8Hz ), 6.35 (1 H, t, J=2.3Hz ), 6.39 (1 H, dd, J=8.1, 

I. 5Hz ), 6.47 (1 H, dd, J=8.0, 1.7Hz ), 6.67 (1 H, t-like ), 6.92 
(1 H, ddd, J=8.1, 2.3, 0.9Hz ), 7.01(1 H, t, J-2.1Hz ), 7.06 (1 
H, ddd, J=8.0, 1.9, 0.8Hz ), 7.17 (1 H, t, J=8.1Hz), 7.25 (1 H, 
t, J=8.1Hz) 8.15(1 H,s). 

IR(KBr) 1669, 1586, 1557, 1520, 1489, 1472, 1427, 1339, 
1223 and 1 150 cm <sup>-K/sup>. 

[0221] 

Working Example 1 97 
(Production of compound 197 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (298 mg , 0.70mmol ), 2 - (1 and 1 -dioxide 
thiomorpholino ) ethylamine dihydrochloride (264 mg ), 
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~Ju\i ;bXT;U7S>(0.18ml). WSC(269mg)S: 
If l-fcKP^-lH-*>^MJ7V'— JU-#fQtt 
(107mg)£ DMF(7.0ml)l::S££tK 12 

ml)£*D*_fc&. 7K(40ml x3)Xl/t&ftld^7K(3 

f^=l:Hl:2-»Sixf;i/-»SBlf;kl 
^y— ;U=20:l)T?ffiSfL.2-[5-[3-(3-^aP^x 
y^v)T-U>]-2->5 L ;U-6,7-vtKnt 0, JK[2, 
3 -d] tf 'J £ V >-8(5H)--0 U]-N-[2-( 1 , 1 -zsttis 
K-4-y«il/*'jy)X^;U]7-bhTSK(ft# 
197)(316mg)*7' : E;U^TXi:LT^fco 



diisopropyl ethylamine (0. 1 8 ml ), mixing the WSC (269 mg ) 
and 1 -hydroxy - 1 H-benzotriazole monohydrate (107 mg ) to 
DMF (7.0 ml ), 12 hours it agitatedwith room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (40 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:l*l:2*ethylacetate *ethylacetate :ethanol =20:1 ), 2 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - (1 and 
1 -dioxide -4- thiomorpholino ) ethyl ] acetamide (compound 
1 97 ) (3 1 6 mg ) as amorphous . 



elemental analysis values 

C<sub>28<ysub>H<sub>33</sub>ClN<sub>6</sub>O<sub>4</sub>S*0.25H<sub>2</sub>O*0.25EtOAc 
doing 



7E M 

ft «f 

fit C 28 
H 33 C1 
N 6 0 4 
S-0.2 
5 H 2 
O-0.2 
5EtO 
Ac t 
LT 

Calcd:C,56.95;H,5.85;N,13.74. 

Found:C,56.77;H,5.86;N, 13.62. 

, H-NMR(300MHz,CDCl 3 )5 1.99-2.07(lH,m), 
2.09-2.1 8(lH,m), 2.48(3H,s), 2.65(2H,t,J=6.2H 
z), 2.92-2.99(8H,m), 3.32-3.5 l(3H,m), 3.63(1 
H,ddd,J=12.7,9.2,3.7Hz), 3.94(1 H,br), 4.19(1H, 
d,J=15.6Hz), 4.29(lH,d,J=15.3Hz), 4.58(lH,br), 

6.36(1 H,t,J=2.3Hz), 6.39(1 H,dd,J=8. 1 , 1 .5Hz), 
6.48(lH,dd,J=8.0,1.7Hz), 6.61(1 H s t-like) s 6.91 
(lH,ddd,J=8.4,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 
7.06(1 H,ddd,J=8 .0,2.0,0.8Hz), 7. 1 7( 1 H,t,J=8. 1 H 
z), 7.25(1 H,t,J=8.1 Hz), 8.16(lH,s). 

IR(KBr)1671, 1586,1559,1514,1491, 1472,1431,1 
333,1300,1269,1223,1150,1123,733cm 1 . 

[0222] 

mmm 198 

(it<kty 198 (Dgiit) 

4-[3-(3-^PP^xy^v)(2,8-v^;U5,6,7,8-^ 
h^tKPt 0l JK[2,3-d]t°U = v>-5-^;U)7-U>/] 
-4-7|-+VS&K> : ? 1 ^K142mg > 0.29mmol)£ THF- 



Calcd:C, 56.95;H, 5.85;N, 13.74. 
FoundrC, 56.77;H, 5.86;N, 13.62. 

<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.99-2.07(1 H, m), 2.09 -2.18(1 H, m ), 2.48 (3 H, s ), 
2.65 (2 H, t, J=6.2Hz ), 2.92 -2.99 (8 H, m ), 3.32 - 3.5 1 (3 H, 
m ), 3.63 (1 H, ddd, J=12.7, 9.2, 3.7Hz ), 3.94 (1 H, br ), 4.19 
(1 H, d, J-15.6Hz ), 4.29 (1 H, d, J=15.3Hz ), 4.58 (1 H, 
br ),6.36 (1 H, t, J=2.3Hz ), 6.39 (1 H, dd, J-8.1, 1.5Hz ), 6.48 
(1 H, dd, J=8.0, 1.7Hz ), 6.61 (1 H, t-like ), 6.91 (1 H, ddd, 
J=8.4, 2.4, 0.9Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, 
J=8.0, 2.0, 0.8Hz ), 7.17(1 H, t, J=8.1Hz ), 7.25 (1 H, t, 
J-8.1Hz), 8.16(1 H,s). 

TRANSLATION STALLEDIR cm <sup>-K/sup>.KBr 



[0222] 

Working Example 198 
(Production of compound 198 ) 

4 - [3 - (3 -chlorophenoxy ) (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5«yl ) anilino ] - 
4 -oxo methyl butyrate melting (142 mg , 0.29mmol ) in THF 
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*$J— ;U(l:K5.8ml)frJ§«$-t± % 1 »J£*K 
<t^h'J^A***(2.9inl)*JinK.fco 

SJ£jg^«a»cft»(o.50mi)*lin*fco 
ft»:n^K60mi)£inx.fco 

-<Dj*f*£ 3 EliyiU4-[3-(3^P07x/4r 
v)(2,8-vy^ 1 JU-5,6,7 5 8-7 L h^tKPt 0 UK[2,3-d] 
e»JSS?>-5--f;U)T-Uy]-4-**VlHI«b* 
Ml 198)(142mg)£7^;u:77;*£Lr#fco 

'H-NMR^OOMH^CDCU)** 1.85(1 H,br), 1.94- 
1.98(lH,m), 2.33(lH,br), 2.43(lH,br), 2.48(3H, 
s), 2.56(lH,br), 2.75(lH,br), 3.10(3H,s), 3.24 
(lH,dt,J=12.9,4.6Hz), 3.47-3. 54(1 H,m), 5.82(1 
H,br), 6.81-6.86(2H,m), 6.96-7.00(3H,m), 7.11 
(lH,dd,J=7.8,0.9Hz), 7.24-7.35(2H,m), 8.18(1 
H,s), C0 2 H fiHSLTl^lV 

IR(KBr)1661, 1582,1559,1485,1472,1406,1360,1 
271,1221cm 1 . 

[0223] 

HffiflJ 199 

Ofb^ 199 <r>W&)&MWm 200tfb^«g 200 



CD Sag) 

N-[4-(4^PP7i/**>pi-^]-N-(2-/f;i/- 
5,6,7,8-^h^tKPeUK[2,3-d]t 0| J5v>-5-«< 

■9->:X^y— ;U=85:15)T^ v SlJLtco 
P7h^-f-(ttitt:^»>«8lf^ 

2:i^iffi*x^u)r*&ictt»Lfc. 

^t^B^feT/JHlb^^ 199):[Of] 2 V+49.6° (c=0.2 
225in 



7U^^#fMC 22 H 21 C 
lN 4 O 2 -0.5H 2 O<tLT 



Calcd:C,63 .23 ;H,5.3 1 ;N, 1 3 .41 . 
Found:C,63.46;H,5.27;N,13.13. 
fiH*»M*(ft*» 200):[Qr] 2 V-39.6° (c-0.2 

285in ;u>. 



-methanol (1: 15.8 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (2.9 ml ). 

mixture 1 8 hours was agitated with room temperature . 

acetic acid (0.50 ml ) was added to reaction mixture . 

ethylacetate (60 ml ) was added. 

mixture was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum . 

solvent under vacuum , was removed in residue including the 
toluene . 

thrice it repeated this operation, 4 - [3 - (3 -chlorophenoxy ) 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) anilino ] - 4 -oxo butanoic acid it 
acquired(compound 198 ) (142 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.85 (1 H,br), 1.94 » 1.98(1 H, m ), 2.33 (1 H, br), 2.43 (1 
H, br ), 2.48 (3 H, s }, 2.56(1 H, br ), 2.75 (1 H, br ), 3.10 (3 
H, s ), 3.24 (1 H, dt, J=12.9, 4.6Hz ), 3.47 - 3.54 (1 H, m ), 
5.82 (1 H, br ), 6.81 - 6.86(2 H, m ), 6.96 - 7.00 (3 H, m ), 
7.11 (1 H, dd, J=7.8, 0.9Hz), 7.24 -7.35 (2 H, m ), 8.18(1 H, 
s ), CO<sub>2</sub>H hasnot done identification . 

IR(KBr) 1661, 1582, 1559, 1485, 1472, 1406, 1360, 1271 
and 1221 cm <sup>-l</sup>. 

[0223] 

Working Example 1 99 

(Production of compound 1 99 ) &Working Example 2 00 
(Production of compound 200 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 
was divided with chiral column (OJ, developing 
liquid :hexane :ethanol =85:15 ). 

Furthermore it refined these compound with respective 
[shirikagerukararm lkuromatogurafli ] 
(basic :hexane :ethylacetate =2:1 '"ethylacetate ). 

retention time small (compound 199 ): [;al] 
<sup>20</supXsub>D</sub>=+49.6* 
(c=0.2225inmethanol ). 

elemental analysis values 

C<sub>22</sub>H<sub>2 1 </sub>ClN<sub>4</sub>O<sub>2</sub>*0. 5H<sub>2</sub>0 
doing 

Calcd:C, 63.23;H, 5.31 ;N, 13.41. 
Found:C, 63.46;H, 5.27;N, 13.13. 



retention time large (compound 200 ): [;al] 
<sup>20</sup><sub>D</sub>=-39.6* 
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7C*»#HfiC 22 H 21 C 
lN 4 O 2 -0.5H 2 O<tLT 



(c=0.2285inmethanol ). 

elemental analysis values 

C<sub>22</sub>H<sub>21</sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.23;H,5.31;N,13.41. 
Found:C,63.59;H,5.25;N,13.17. 
[0224] 

mmm 201 

(it-Sty 201 (DSiig) 

2-[5-[3-(3^Pa^xy^v)T- , jy]-2->^;U-6, 
7-vtKPt o, JK[2,3-d]t 0| J5v>-8(5H)-f;U]-N- 
[2-(4-^^E;U7^'jy)X5 1 yU]7'-bhTSK(199m 
g s 0.36mmol)S 1X^3 ^ h'J O A( 11 5mg) 
£>£/--JU-THF-7k(4:l :K 12ml)lC;g-&^-fr 

90 deg C t? 1.5 B*|««»Lfco 

Wigx^u(70mi)£ia*_. ftTkttlTJ-MJ^A 

=1:2— SBlfJkX^y- ;i/=20:l-^10:l)-C*S 
ML.2-[5-[3-(3-^PP^xy^rv)7 r -Uv / ]-2-y 
^JU-6,7-i?tKat?UK[2,3-d]tf'J5v>-8(5H)- 
-f JH-N-[2.(l-^-*5/K.4-^*"^JU7hijy)X^ 
^U]7-bhT5K«b^* 201)(124mg)S7 i E;U7 



Calcd:C, 63.23;H,5.31 ;N, 13.41. 
Found:C, 63.59;H, 5.25;N, 13.17. 
[0224] 

Working Example 2 01 
(Production of compound 201 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
[2 - (4 -thiomorpholino ) ethyl ] acetamide (199 mg , 
0.36mmol ) and sodium periodate (115 mg ) was mixed to 
methanol -THF - water (4: 1 : 1 and 1 2 ml ). 

mixture 1 .5 hours was agitated with 90 deg C. 

Including ethylacetate (70 ml ), it dried with anhydrous 
sodium sulfate . 

solvent was removed under vacuum , residue was refined with 
the[shirikagerukaramukuromatogurafii ] 
(basic ihexane :ethylacetate =1:2* ethylacetate :ethanol 
=20: 1 * 10: 1 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- [2 - (1 -oxide -4- thiomorpholino ) ethyl ] 
acetamide (compound 201 ) (124 mg ) was acquired with 
amorphous . 



elemental analysis values 

C<sub>28</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>3</sub>S*0.75H<sub>2</sub>O* 1 /3 EtOAc 
doing 



7tm# 
8H33C1 

N 6 0 3 S- 
0.75H 2 
OM/3E 
tOAc t 
LT 

Calcd:C,57.57;H,6.12;N,13.74. 

Found:C,57.67;H,6.10;N,13.68. 

'H-NMR(300MHz,CDCl 3 )S 1.97-2. 05(1 H,m), 
2.13-2.19(lH,m), 2.48(3H,s), 2.57(2H,t,J=6.0H 
z), 2.61-2.74(5H,m), 2.74-2.82(1 H,m), 3.02-3.1 
2(2H,m), 3.39(2H,dq,J=2.1,5.7Hz), 3.45(lH,dt,J 
=1 7. 1 ,4.8Hz), 3 .63(1 H,ddd,J=l 3. 1 ,9.2,3.7Hz), 
3.94(lH,br), 4.25(2H,s), 4.56(lH,br), 6.35(1H, 
t,J=2.1Hz), 6.39(lH,dd,J=7.8,1.8Hz), 6.46(lH,d 
d,J=8.1,1.5Hz), 6.62(1 H,t-like), 6.91(lH,ddd,J= 
8.1,2.1,0.9Hz), 7.01(lH,t,J=2.3Hz), 7.06(lH,dd 
d,J=8.0,1.9,l.lHz), 7.17(lH,t,J=8.1Hz), 7.25(1 



Calcd:C, 57.57;H, 6.12;N, 13.74. 
Found:C, 57.67;H, 6.10;N, 13.68. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.97 - 2.05 (1 H, m ), 2.13 - 2.19 (1 H, m ), 2.48 (3 H } s ), 
2.57 (2 H, t, J=6.0Hz ), 2.61 -2.74 (5 H, m ), 2.74 - 2.82 (1 H, 
m ), 3.02 - 3.12 (2 H, m ), 3.39 (2 H, dq, J=2.1, 5.7Hz ), 3.45 
(1 H, dt, J=17.1, 4.8Hz ), 3.63 (1 H, ddd, J=13.1, 9.2, 
3.7Hz ),3.94 (1 H, br ), 4.25 (2 H, s ), 4.56 (1 H, br ), 6.35 (1 

H, t, J-2.1Hz ), 6.39 (1 H, dd, J=7.8, 1.8Hz ), 6.46 (1 H, dd, 
J=8.1, 1.5Hz), 6.62 (1 H, t-like ), 6.91(1 H, ddd, J=8.1, 2.1, 
0.9Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, J=8.0, 1.9, 

I. 1Hz ), 7.17 (1 H, t, J=8.1Hz ) 7.25 (1 H, t, J=8.1Hz ), 8.14 
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H,t,J=8.1Hz), 8.14(lH,s). 

IR(KBr)1665,1586,1557,1518,1491, 1472,1426,1 
337,1223,1150,733cm -1 . 



[0225] 

mmm 202 
dt^m 202 

2-[5-[3-(3-^PP^iy+v)7- i)jy2-*T)\,-6, 
7-vt K P t° U K[2,3-dl t° U S v>-8(5H)-f;U]-N- 
[2-(l,4-v^-^r+^-8-T+PXt 0 P[4.5]^>-8--Y 
;b)X^;U]T-trhT^K(805mg s 1.36mmol)£ TH 
F(28ml)|r?§fl?£i^ 1 *lSi£^(14ml)£Jn*_ 

?g-&^£ 30 KP e ^ngftS3SLfc 0 

PKx^;K250ml)^Jja^fr:o 

;I^^^t&fD^^7K«^h'J^A7K5S;^(50ml) 
£frfQ:fti£7K(150ml x 2)-e^fe;f Lfco 

JU=20:1 — 10:l)Tlt$!U 2-[5-[3-(3-<7PP^ 
xy^^T-'J/J^-^^^-^^tKPtf'JK 
[2,3-d]t°US^>-8(5H)-f;b]-N-[2-(4^^V- 
l-t°^'Jv-^)X^;U]T-trh7 r ^K(^b^!fe)20 
2)(639mg)$T^;U^7X < hLT#fro 



(lH,s). 
IR (KBr ) 

1,665,158,615,571,518,149,114,721,426,133,712,231,150,733 
cm <sup>- 1 </sup> . 

[0225] 

Working Example 2 02 
(Production of compound 202 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 arid 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting [2 - (1 and 4 -dioxa -8-aza spiro [4. 5] decane -8-yl ) 
ethyl ] acetamide (805 mg , 1.36mmol ) in THF (28 ml ), it 
added 1 normal hydrochloric acid (14 ml ). 

mixture was done 30 hour heating and refluxing . 
ethylacetate (250 ml ) was added. 

mixture saturated sodium bicarbonate * aqueous solution (50 
ml ) and was washed with saturated saline (150 ml X 2 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](dichloromethane :methanol 
=20:1*10:1 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- it acquired [2 ■- (4 -oxo -1- bipyridinyl ) ethyl ] 
acetamide (compound 202 ) (639 mg ) as amorphous . 



7C*^ v *f fit C29H33C 
lN 6 O 3 -0.5H 2 O<tLT 



elemental analysis values 

C<sub>29</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>3</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,62.4 1 ;H,6. 1 4;N, 1 5.06. 

Found:C,62.48;H,6.13;N,14.63. 

l H-NMR(300MHz,CDCl 3 ) d 1.95-2.05(lH,m), 
2.11-2.19(lH,m), 2.36(4H,t,J=6.2Hz), 2.49(3H, 
s), 2.60(2H,t,J=6.0Hz), 2.74(4H,t,J=6.0Hz), 3.4 
l(2H,q,J=5.9Hz), 3.44-3.50(lH,m), 3.63(lH,dd 
d,J=12.7,9.5,3.5Hz), 3.86(lH,d,J=7.2Hz), 4.23 
(lH,d,J= 15.9Hz), 4.32(lH,d,J=15.3Hz), 4.56(1 
H,q-like), 6.34(lH,t,J=2.3Hz), 6.39(lH,ddd,J=8. 
3,2.3,0.6Hz), 6.45(lH,dd,J=8.0,1.7Hz), 6.73(1 
H,t-like), 6.91(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(1 
H,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,1.9,l.lHz), 7.1 
7(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.13(1H, 
s). 



Calcd:C, 62.41;H, 6.14;N, 15.06. 
Found:C, 62.48;H, 6.13;N, 14.63. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.95-2.05 (1 H,m), 2.11 -2.19(1 H, m ), 2.36 (4 H, t, 
J=6.2Hz ), 2.49 (3 H, s ), 2.60(2 H, t, J=6.0Hz ), 2.74 (4 H, t, 
J=6.0Hz ), 3.41 (2 H, q, J=5.9Hz ), 3.44 - 3.50 (1 H, m ), 3.63 
(1 H, ddd, J=12.7, 9.5, 3.5Hz ), 3.86 (1 H, d } J=7.2Hz ), 4.23 
(1 H, d, J=15.9Hz ), 4.32(1 H, d, J=15.3Hz ), 4.56 (1 H, 
q-like ), 6.34 (1 H, t, J=2.3Hz ), 6.39 (1 H, ddd, J=8.3, 2.3, 
0.6Hz ), 6.45 (1 H, dd, J=8.0, 1.7Hz ), 6.73 (1 H, t-like ), 6.91 
(1 H, ddd, J=8.2, 2.3, 1.0Hz ), 7.01 (1 H, t, J=2.1Hz ),7.06 (1 
H, ddd, J=8.0, 1.9, 1.1Hz ), 7.17 (1 H, t, J=8.1Hz ), 7.25 (1 H, 
t,J=8.1Hz) 8.13(1 H,s). 



IR(KBr)1717,1669,1586,1557,15 
16,1489,1472,1427,1337,1223,11 
50,912,743cm- 1 . 



IR 

(KBr )1 7, 171, 669,158,61 5, 571, 5 16, 148,914,721, 427, 133,71 2,23 1,150,91 2,743 
cm <sup>-l</sup>. 
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[0226] 

mmm 203 

(ft** 203 

2-[5-[3-(3-9aP7i/^v)7- U/]-2->^;U-6, 
7-vtKoe'JK[2,3-d]t 0l J^v?>-8(5H)-^;U]-N- 
[2-(4-^-+V-l-tf^'J^— ;u)x^;u]T4rhT5K 
(271mg. 0.49mmol)^^y— ;U(5-0ml)ICj§^?^ 
i*. 7k*ft7fx^^^-h , J^ix(22mg)$ JP^fco 

7izh>(0.50ml)£ AOS.. 5 »|« 

«#Lfce 

Mx^U(100ml)£Jin*fcfc. 4C(3Qml)Atf 
fiWft*7K(20nil)-C3t»Lfc o 

;U)T^SS[L,2-[5-[3-(3-^Pa^xy^rV)Txg 
y]-2-y^JU-6 3 7--ytKPt 0 'jK[2 3 3-d]t°USv>-8 
(5H)-f;U]-N-[2-(4-tKP^V-l-t°^'Jvx;U) 
X^;U]7-bhT5K«b*!ftl 203)(240mg)£»$fe 



mpl88-189 deg C. 

7C*^ v #Tfit C 2 9H 35 
ClN 6 O 3 -0.25H 2 O<t 
LT 



[0226] 

Working Example 2 03 
(Production of compound 203 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting [2 - (4 -oxo - 1 - bipyridinyl ) ethyl ] acetamide (271 
mg , 0.49mmol ) in methanol (5.0 ml ), it added the sodium 
borohydride * (22 mg ). 

mixture 2 hours was agitated with room temperature,. 

Including acetone (0.50 ml ), mixture 5 min was agitated with 
room temperature . 

After adding ethylacetate (100 ml ), water (30 ml ) and you 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate ), 2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - (4 
-hydroxy -1- bipyridinyl ) ethyl ] acetamide (compound 203 ) 
(240 mg ) as colorless crystal . 

mpl88-189deg C. 

elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>O<sub>3</sub>*0.25H<sub>2</sub>O 
doing 



Calcd:C,62.69;H,6.44;N, 15.13. 

Found:C,62.74;H,6.64;N, 14.86. 

1 H-NMR(300MHz,CDCl 3 ) 6 1.26-1.37(2H,m), 
1.77(2H,br), 1.98-1.20(4H,m), 2.44(2H,t,J=6.0H 
z), 2.48(3H,s), 2.62-2.66(2H,m), 3.33(2H,q,J= 
5.7Hz), 3.45(lH,dt,J=12.9,5.1Hz), 3.56-3.65(2 
H,m), 3.95(lH,d,J=6.3Hz), 4.24(lH,d,J=16.5H 
z), 4.30(lH,d,J=16.5Hz), 4.58(1 H,q-like), 6.35- 
6.40(2H,m), 6.47(lH,dd,J=8.4,1.8Hz), 6.78(1H, 
br), 6.91(lH,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J= 
2.3Hz), 7.06(1 H,ddd,J=8.1, 2.1,0.9Hz), 7.16(1H, 
t,J=8.0Hz), 7.25(lH,t,J=8.3Hz), 8.14(lH,s), OH 

IR(KBr)1667,1586,1557,1514,1489,1472,1431,l 
339,1223,1150,733cm 1 . 



[0227] 
mi&ffl 204 

iit&m 204 omit) 



Calcd:C, 62.69;H, 6.44;N, 15.13. 
Found:C, 62.74;H, 6.64;N, 14.86. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.26- 1.37(2 H,m), 1.77 (2 H,br), 1.98 - 1.20 (4 H, m ), 
2.44 (2 H, t, J=6.0Hz ), 2.48(3 H, s ), 2.62 - 2.66 (2 H, m ), 
3.33 (2 H, q, J=5.7Hz ), 3.45 (1 H, dt, J=12.9, 5.1Hz ), 3.56 - 
3.65 (2 H, m ), 3.95 (1 H, d, J=6.3Hz ), 4.24(1 H, d, 
J=16.5Hz ), 4.30 (1 H, d, J=16.5Hz ), 4.58 (1 H, q-like ), 6.35 
- 6.40 (2 H, m ), 6.47 (1 H, dd, J=8.4, 1.8Hz ), 6.78 (1 H, br ), 
6.91 (1 H,ddd, J-8.1, 2.4, 0.9Hz ), 7.01(1 H, t, J=2.3Hz ), 
7.06 (1 H, ddd, J=8.1, 2.1, 0.9Hz ), 7.16 (1 H, t, J=8.0Hz ), 
7.25 (1 H, t, J=8.3Hz ) 8.14 (1 H, s ), OH has not done 
identification . 

IR (KBr ) 

1,667,158,615,571,514,148,914,721,431,133,912,231,150,733 
cm <sup>-K/sup>. 

[0227] 

Working Example 2 04 
(Production of compound 204 ) 
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8-7*^U-2-^;U-N-[2-(?x^;UX/U7r= 
;U)^xZL;U]-5,6,7,8- J fh J 7tKPtf l JK[2 s 3-d]t°U 
^V>-5-T^>(290mg. 0.74mmol);Rtf **7KBf 
l£(7.0ml)£;g^£-feK 150 deg C T* 17.5 ftfHHft 

h»JOA7KJ§iS(30mlx2). 7K(30ml)SLKtSfPft 
^7K(20ml)-egt}#Lfco 

B»ifW«»L, N-(8-T-tr^;u-2-^;u- 

5,6,7 5 8-^h^tKPt O| JK[2,3-d]t 0 'J^V>-5-< 
;b)-N-[2-(7x-;i/X^77- ;U]T-trh 
TSKOb*&«B 204)(271mg)£7 : EJU:7TX±:LT 

1 H-NMR(300MHz,CDCl 3 )syn fo&lfi ami f£CD 
71^^(2:1) 5 1.78-1.88(2/3H,m), 1.90(lH,s), 1. 
96-2.07(1 /3H,m), 2.04(2H,s), 2.33-2.42(2/3H, 
m), 2.47(lH,s), 2.54(lH,s), 2.60(2H,s), 2.65(2 
H,s), 2.74-2.85(l/3H,m), 3.50(2/3H,ddd,J=16.2, 
10.7,3.5Hz), 3.81(l/3H,dt,J=13.5,5.9Hz), 3.94(1 
/3H,ddd,J=14.2,9.8,4.7Hz), 4.06-4.1 l(2/3H,m), 
5.51(l/3H,t,J=5.1Hz), 6.01(2/3H,dd,J=10.1,5.9H 
z), 6.7 l(2/3H,dd,J-8.1, 1.5Hz), 6.71-6.76(1/3H, 
m), 6.90(2/3H,dd,J=8.3,1.7Hz), 7.02(2/3H,td,J= 
7.5,1.5Hz), 7.03-7.12(lH,m), 7.17(2/3H,td,J=7. 
7,1.3Hz), 7.35-7.53(5H,m), 8.69(2/3H,s), 8.81 
(l/3H,s). 

IR(KBr)1672,1590,1545,1470,1437,1370,13 
18,1304,1267,1229,912,737cm' 1 . 



[0228] 

mt&m 205 

(it-Sty 205 

4-[5-[5-[[3-(3^PP7iy*^pxZ^]-f=;]-2 
-^f;i/-6,7-vt KP tf "J K[2,3-d]t°'JSv>-8(5H) 

-f^]^>^;u]-i-e^^>*;u/K>K 

;U(1 84g, 2.97mmol)£>£/— JU(30ml)(C;§« 

5/Tyh l JtKP*^B-J-hU^A(0.37g)aiXft 
»(0.90ml)£Jjn*.fco 

1.5 »i«a*pLfcc 

J5l£?l^1*l*aEET, XfllU HF^x^;u(i50 
(50ml), 7K(30ml)&tfi&fa:fe**<20ml)T?2Sfc» 



8 -acetyl -2- methyl -N- [2 - (phenyl sulfanyl ) phenyl ] - 5, 6, 
7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(290 mg , 0.74mmol ) and mixing the acetic anhydride (7.0 
ml ), 17.5 hours it agitated with 150 deg C. 

After adding ethylacetate (100 ml ), 1 normal sodium 
hydroxide aqueous solution production liquid (30 ml X 2 ), 
water (30 ml ) and you washedwith saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1:1 *ethylacetate ), N- (8 -acetyl -2- methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- it 
acquired [2 - (phenyl sulfanyl ) phenyl ] acetamide 
(compound 204 ) (271 mg ) as amorphous . 

mixture (2: l);de 1.78 of <sup>l</sup>H-nmr (300 MHz , 
CDCl<sub>3</sub> ) syn body and anti body - 1 .88 (2/3 H, 
m ),1.90 (1 H, s ), 1.96 - 2.07 (1/3 H, m ), 2.04 (2 H, s ), 2.33 
- 2.42 (2/3 H, m ), 2.47 (1 H, s ), 2.54 (1 H, s ),2.60 (2 H, s ), 
2.65 (2 H, s ), 2.74 - 2.85 (1/3 H, m ), 3.50 (2/3 H, ddd, 
J=16.2, 10.7, 3.5Hz ), 3.81 (1/3 H, dt, J=13.5, 5.9Hz ), 3.94 
(1/3 H, ddd, J=14.2, 9.8, 4.7Hz ), 4.06 -4.11 (2/3 H, m ) s 5.51 
(1/3 H, t, J=5.1Hz ) 5 6.01 (2/3 H, dd, J=10.1, 5.9Hz ), 6.71 
(2/3 H, dd, J=8.1, 1.5Hz ), 6.71 - 6.76 (1/3 H, m ), 6.90 (2/3 
H, dd, J=8.3, 1.7Hz ), 7.02 (2/3 H, td, J=7.5, 1.5Hz ), 7.03 - 
7.12(1 H, m), 7.17(2/3 H, td, J=7.7, 1.3Hz), 7.35 - 7.53(5 
H, m ), 8.69 (2/3 H, s ), 8.81 (1/3 H, s ). 

IR (KBr ) 

1,672,159,015,451,470,143,713,701,318,130,412,671,229,912,737 
cm <sup>-K/sup>. 

[0228] 

Working Example 2 05 
(Production of compound 205 ) 

4 - [5 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] pentyl ] - 1 -piperazine carboxylic acid t-butyl (1.84 
g, 2.97mmol ) was melted in methanol (30 ml ). 

cyano tri hydro sodium borate (0.37 g ) and acetic acid (0.90 
ml ) was added. 

mixture 1 .5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (50 ml ), water (30 ml ) and it 
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Ltzo 

T ) U=2: 1 -* 1 : 1 )T**g$!l L . 4-[5-[5-[3-(3 -<7 □ □ 

K[2,3-d]t 0, J=v>-8(5H)-^;U]^>T;U]-l-t° 
^^v>±i;b7^>|§ t-y^J\,(it^m 205)(1 .3 1 

TE^^tffflt C 3 4H 45 C1N 6 03 tLT 



Calcd:C,65.74;H,7.30;N,13.53. 

Found:C,65.36;H,7.70;N,13.55. 

! H-NMR(300MHz,CDCl 3 ) <5 1.31-1 .39(2H,m), 
1.46(9H,s), 1.51-1.67(4H,m), 1 .87-1.94(lH,m), 
2.05-2.12(lH,m), 2.3 l-2.39(6H,m), 2.46(3H, 
s), 3.31(lH,dt,J=12.9,4.7Hz), 3.43(4H,t,J=5.1H 
z), 3.41-3.50(lH,m), 3.64(2H,t,J=7.4Hz), 3.77 
(lH,d,J=6.6Hz), 4.49(lH,q,J=4.8Hz), 6.34(lH,t, 
J=2.3Hz), 6.37(lH,dd,J=8.0,1.7Hz), 6.44(lH,d 
d,J=8. 1 , 1 .5Hz), 6.9 1 ( 1 H,ddd,J=8.3,2.4,0.9Hz), 
7.01(lH,t,J=2.3Hz), 7.06(lH,ddd,J=8.0,2.0,!.lH 
z), 7.16(lH,t,J=8.1Hz), 7.24(1 H,t,J=8.1 Hz), 8.0 
2(lH,s). 

IR(KBr) 1 694, 1 593, 1 555, 1 472, 1 427, 1 250, 1 225, 1 
173,1150cm 1 . 

[0229] 

mmm 206 

(it^ty 206 CD$Ui£) 

N-[3-(3-^PP^xy^v)37x^U]-2->^;U-8-[4 

-(l-t^^v-^u^^yuj^^j^-^h^tKpe 

'J K[2,3-d]t 0, JSi^>-5-TS>(243mg, 0.4 8m mo 
l)^^KT> : E~^A(45mg)^T-feh-h , J;U 
(5.0ml)|C;g^£tr.95 deg C T? 11 B*|HH*#L 

KMx^-;U(l00ml)**P*fc o 
S^«$*(30ml)atftt3BHt**(20nil)T?a 

^;U=3:l-^PKx^>U)r*S»lL.4-t4-t5-[3- 
(3-^PP^xy+v)7 , - , Jy]-2-^^;U-6,7-v 
tKPt 0 'JK[2,3-d]t 0 'J^v>-8(5HM;U]^ 



washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic ihexane rethylacetate 
=2:1*1 :1 ), 4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] pentyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 205 ) (1.31 g ) as amorphous . 

elemental analysis values 

C<sub>34</sub>H<sub>45<sub>ClN<sub>6</sub>0<sub>3</sub> 
doing 

Calcd:C, 65.74;H, 7.30;N, 13.53. 
Found:C 5 65.36;H, 7.70;N, 13.55. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.31 - 1.39 (2 H,m), 1.46(9 H, s ), 1.51 - 1.67 (4 H, m ), 
1.87- 1.94(1 H,m),2.05- 2.12(1 H, m ), 2.31 - 2.39 (6 H, 
m), 2.46 (3 H,s), 3.31 (1 H, dt, J=12.9, 4.7Hz), 3.43 (4 H, t, 
J=5.1Hz ), 3.41 - 3.50(1 H, m ), 3.64 (2 H, t, J=7.4Hz ), 3.77 
(1 H, d, J=6.6Hz ), 4.49 (1 H, q, J=4.8Hz ), 6.34 (1 H, t, 
J=2.3Hz ), 6.37 (1 H, dd, J=8.0, 1.7Hz ), 6.44 (1 H, dd, J=8.1, 
1.5Hz ), 6.91 (1 H, ddd, J=8.3, 2.4, 0.9Hz ),7.01 (1 H, t, 
J=2.3Hz), 7.06(1 H, ddd, J=8.0, 2.0, 1.1Hz), 7.16(1 H, t, 
J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ) 8.02 (1 H, s ). 

IR (KBr ) 1694, 1593, 1555, 1472, 1427, 1250, 1225, 1173 
and 1 150 cm <sup>- K/sup>. 

[0229] 

Working Example 2 06 
(Production of compound 206 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (243 mg , 0.48mmol ) andmixing 
ammonium formate (45 mg ) to acetonitrile (5.0 mi ), 11 
hours it agitated with 95 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane rethylacetate 
=3:1 *ethylacetate ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] butyl ] - 1 -piperazine carbaldehyde it 
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6X132mg)S*<^tLrWfco 

l H-NMR(300MHz,CDCl 3 ) d 1.52(2H,quintet,J= 
7.2Hz), 1.65(2H,quintet,J=7.2Hz), 1.86-1.96(1 
H,m), 2.04-2.14(lH,m), 2.39-2.46(6H,m), 2.46 
(3H,s), 3.32(lH,dt,J=12.6,4.9Hz), 3.38(2H,t,J= 
5.1Hz), 3.46(lH,ddd,J=13.0,9.8,3.4Hz), 3.56(2 
H,t,J=5.0Hz), 3.66(2H,t,J=7.1Hz), 3.81(lH,br), 
4.49(lH,br), 6.34(lH,t,J=2.3Hz), 6.37(lH,dd,J= 
8.0,1.4Hz), 6.45(1 H,dd,J=8.0,2.0Hz), 6.91(lH,d 
dd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.1Hz), 7.06(1 
H,ddd,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=7.8Hz), 8.02(1 H+lH,s). 

IR(KBr)1669,1593,1557,1514,1489,1472,1435,l 
223,1148,733cm- 1 . 



[0230] 
HJfeGfl 207 
{\C^m 207 CD®Sit) 

N-(8-T-tr^;u-2-y^;u-5,6,7,8-Th^tKPt 0| J 

K[2,3-d]t°USv>-5--r;i/)-N-[2-(^x-;UX;U37 
>U)^x~;i,]T-tzhT^K(376mg. 0.87mmol) 
* THF->*y— JU(1:K I4ml)rc»»*1* % 1 $1 
S*Mfc-i-h l J^A7k*a(7.0ml)*in5lfco 

BftftM-C 11.5 B*IH«l*Lfco 

JE(6SB**lcBBixy;u(i00iiii)SJin7tfc o 

?S^«3*7K(30ml)at/tefilA**(20ml)T?Jfc 

A<7P-7h<f^-r-(**tt:^-9->:Blftx 
f;H:i-itSxf;b)-e«l!L, 

TSgSSRlV N-(2-^f^-5,6,7,8-fh7t 
KPt 0, JK[2,3-d]t°'J5v>-5->r^U)-N-[2-(^x 

m 207X283mg)**tfe«atLr»fco 

mpl75-176 deg C. 

5c*»«f « C 22 H 22 N 4 OS tLT 



Calcd:C,67.67;H,5.68;N,14.35. 

Found:C,67.48;H,5.46;N, 14.35. 

1 H-NMR(300MHz,CDCl 3 )syn WJBlXS anti <*CD 
;S^(5:1)<5 1.83-1. 91(5/3H,m), 1.94(l/2H,s), 
2.04(5/2H,s), 2.27-2.34(1 /3H,m), 2.34(l/2H,s), 
2.48(5/2H,s), 2.79(l/6H,br), 3.13-3. 15(5/6H, 



acquired (compound 206 ) (132 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.52 (2 H, quintet, J=7.2Hz ), 1 .65 (2 H, quintet, J=7.2Hz ), 
1.86- 1.96(1 H,m), 2.04 -2.14(1 H, m ), 2.39 -2.46(6 H, 
m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.6, 4.9Hz ), 3.38 (2 H, t, 
J=5.1Hz ), 3.46 (1 H, ddd, J=13.0, 9.8, 3.4Hz ), 3.56 (2 H, t, 
J=5.0Hz ), 3.66 (2 H, f , J=7.1Hz ), 3.81(1 H, br ), 4.49 (1 H, 
br ), 6.34 (1 H, t, J=23Hz ), 6.37 (1 H, dd, J=8.0, 1.4Hz ), 
6.45 (1 H, dd, J=8.0, 2.0Hz ), 6.91 (1 H, ddd, J=8.2, 2.3, 
1.0Hz), 7.01 (1 H, t, J=2.1Hz), 7.06(1 H, ddd, J=8.0, 2.0, 
1.1 Hz ),7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=7.8Hz ), 8.02 
(1 H+1H.S). 

IR (KBr ) 

166,915,931,557,151,414,891,472,143,512,231,148,733 cm 
<sup>-l</sup>. 

[0230] 

Working Example 2 07 
(Production of compound 207 ) 

N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- melting [2 - (phenyl sulfanyl ) 
phenyl ] acetamide (376 mg , 0.87mmol ) in THF -methanol 
(1:1 and 1 4 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (7.0 ml ). 

mixture 11.5 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added to reaction mixture . 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic rhexane rethylacetate 
=3:1 *ethylacetate ), furthermore did recrystallization with 
acetic acid , N- (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- itacquired [2 - (phenyl sulfanyl ) 
phenyl ] acetamide (compound 207 ) (283 mg ) as colorless 
crystal . 

mpl75-176deg C. 

elemental analysis values 

C<sub>22</sub>H <sub>22</sub>N<sub>4</sub>OS doing 
Calcd:C, 67.67;H, 5.68;N, 14.35. 
Found:C, 67.48;H, 5.46;N, 14.35. 

mixture (5: l);de 1.83 of <sup>K/sup>H-nmr (300 MHz , 
CDCKsub>3</sub> ) syn body and anti body - 1.91 (5/3 H, 
m ),1 .94 (1/2 H, s ), 2.04 (5/2 H, s ), 2.27 - 2.34 (1/3 H, m ), 
2.34 (1/2 H, s ), 2.48 (5/2 H, s ), 2.79 (1/6 H, br ), 3.13 -3.15 
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m), 3.40-3.48(lH,m), 5.35(5/6H,s), 5.43(1/6H, 
s), 5.06(5/6H,dd,J=9.2,5.6Hz), 6.75(l/6H,br), 6. 
87-6.90(5/3H,m), 7.02-7. 10(3/2H,m), 7.17(5/6 
H,t,J=7.5Hz), 7.45-7.48(5H,m), 8.23(5/6H,s), 8. 
35(l/6H,s). 

lR(KBr)1661, 1601, 1568,1470,1439,1381, 1343,1 
319,1302,752,733cm* 1 . 



[0231] 

mmm 208 

4- [5-[5-[3-(3-£ □ P y3Lj*ris)T=- x ) J}-2-&)\, 
-6,7-vtKPt°'JK[2,3-d]t 0f J^v>-8(5HMJU] 

^>^;u]-i-t°^^v>±i>/U7t<>^ t-^;u(i.24 

g. 2.00mmol)^^X^;U(30ml)|-:^fl??1+ s 4 

mswzm^v 17 mrsmftLtzo 

#5SU *«»**(100ml)atf ttftft**(50 
mlx2)T*3fe^Lfco 

7KH£fflF»X*-;U(50inl x 2)T*ttfcti Lfco 

fc. 

^;U:>*y— ;U=85:15)T?ffi«L. N-[3-(3-^PP 

7i/tvpi-;H-2^f;i/-8-[5-(i-tX7v- 
;U)^>^;U]-5,6,7,8-T-h5tKPe'JK[2,3-dje 

l J"=y>-5-T"=>(1b^^208)(971mg)^T-B;U^ 

, H-NMR(3O0MHz,CDCl 3 ) $ 1 .33(2H,quintet,J= 
7.7Hz), 1.51-1.65(4H,m), 1.85-1.96(lH,m), 2.0 

5- 2.14(lH,m), 2.32(2H,t,J=7.7Hz), 2.40(4H,br), 
2.46(3H,s), 2.89(4H,t,J=4.8Hz), 3.31(lH,dtJ= 

12.6,4.7Hz), 3.45(1 H,ddd,J=l 3.0,9.8,3.4Hz), 3.6 
4(2H,t,J=7.1Hz), 3.79(lH,d,J=6.3Hz), 4.49(1H, 
q,J=5.1Hz), 6.34(lH,t,J=2.0Hz), 6.37(lH,dd,J= 
7.8,2.1Hz), 6.45(lH,dd,J=8.0,2.0Hz), 6.91(lH,d 
dd,J=8.1,2.7,0.6Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=7.8,1.8,0.6Hz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=8.1Hz), 8.01(lH,s), NH (ifffDSLTl^ 
^L>.lR(KBr)1593,1555,1514,1489,1472,1429,12 
23,1148,912,737cm- 1 . 
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(5/6 H, m ), 3.40 - 3.48 (1 H, m ), 5.35 (5/6 H, s ), 5.43 (1/6 

H, s ), 5.06 (5/6 H, dd, J=9.2, 5.6Hz ), 6.75 (1/6 H, br ), 6.87 
-6.90 (5/3 H, m ), 7.02 - 7.10 (3/2 H, m ), 7.17 (5/6 H, t, 
J=7.5Hz ), 7.45 - 7.48 (5 H, m ), 8.23 (5/6 H, s ), 8.35 (1/6 H, 
s). 

IR (KBr ) 

166,1 16,01 1,568,147,014,391,381,134,313,191,302,752,733 
cm <sup>-l</sup>. 

[0231] 

Working Example 2 08 
(Production of compound 208 ) 

4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
pentyl ] - 1 -piperazine carboxylic acid t-butyl melting (1.24 
g, 2.00mmol ) in ethylacetate (30 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (10 ml ). 

mixture 1 7 hours was agitated with room temperature . 

ethylacetate (300 ml ) was added. 

saturated sodium bicarbonate * aqueous solution (30 ml ) and 
water (90 ml ) was added to mixture . 

separating it did, water (1 00 ml ) and washed organic layer 
with saturated saline (50 ml X 2 ). 

water layer was extracted with ethylacetate (50 ml X 2 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic : ethylacetate 
*ethylacetate rmethanol =85:15 ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [5 - (1 -piperazinyl ) pentyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 208 ) (971 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDC l<sub>3 </ sub> );de 

I. 33 (2 H, quintet, J=7.7Hz ), 1.51 - 1.65 (4 H, m ), 1.85 - 
1.96 (1 H, m ), 2.05 - 2.14 (1 H, m ),2.32 (2 H, t, J=7.7Hz ), 
2.40 (4 H, br ), 2.46 (3 H, s ), 2.89 (4 H, t, J=4.8Hz ), 3.31 (1 

H, dt, J=12.6, 4.7Hz ), 3.45 (1 II, ddd, J=13.0, 9.8, 3.4Hz ), 
3.64 (2 H, t, J=7.1Hz ), 3.79(1 H, d, J=6.3Hz ), 4.49 (1 H, q, 
J=5.1Hz ), 6.34 (1 H, t, J=2.0Hz ), 6.37 (1 H, dd, J=7.8, 
2.1Hz ), 6.45 (1 H, dd, J=8.0, 2.0Hz ), 6.91 (1 H, ddd, J=8.1, 
2.7, 0.6Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, J=7.8, 

I. 8, 0.6Hz ),7.16(1 H,t, J=8.1Hz), 7.24(1 H,t,J=8.1Hz ), 
8.01 (1 H, s ) As for NH identification the.IR which has not 
been done(KBr ) 

1 5,93 1 ,555,1 5 1 ,4 14,89 1 ,472, 1 42,9 1 2,23 1 , 1 48,9 1 2,737 cm 
<sup>-l</sup>. 
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[0232] 

mmm 209 

-(l-tf^v— ;U)-^>*;U]-5,6,7,8-T-h^tKP 
t° , JK[2 i 3-d]t 0| JSv>.5-T^>(239mg > 0.46mm 
ol)£ THF(5.0ml)lC»**-G\ Sg7KWl£(65 jti 1) 

SK51^«BSaiET. situ »»«2/U*y 

^x^;U=2:l^If ixf;|/)f«SL, N-[8-[5- 

-5,6 > 7,8-T'h^tKPtf , JK[2,3-d]tr , JSS?>-5--f 
;u)-N-[3-(3-<? □ ay^y^>)z?^-)^]T^>(it 

209)(234mg)S^->f ;UtLT#fco 

1 H-NMR(300MHz,CDCl 3 ) 8 1 .3 1 -1 .39(2H,m), 
1.51-1. 65(4H,m), 1.83-1. 95(lH,m), 2.05-2.13(1 
H,m), 2.09(3H,s), 2.33-2.44(6H,m), 2.46(3H,s), 
3.31(lH,dt,J=12.6,4.2Hz), 3.41-3. 50(1 H,m), 3. 
46(2H,t,J=5.0Hz), 3.60-3.67(4H,m), 3.77(lH,d,J 
=6.6Hz), 4.48(lH,q-like), 6.34(1 H,t,J=2.1Hz), 
6.37(1 H,dd,J=7.8, 1 .8Hz), 6.45(1 H,dd,J=7.8 3 1 .8H 
z), 6.92(lH,ddd,J=8.1,2.1,0.8Hz), 7.01(lH,t,J= 
2.1Hz), 7.06(1 H,ddd,J=8.2, 1.9,1.1 Hz), 7.16(1H, 
U=8.1Hz), 7.24(1 H,t,J=8.3Hz), 8.02(1 H,s). 

IR(KBr)1636,1593,l 557,1516,1489,1472,1429,1 
256,1223,1150,999cm 1 . 



[0233] 

mmm 210 

(fb*»2ioa>S$6) 

N-[3-(3-^7PP^xy^-v)^x^;U]-2->^;U-8-[4 

-(l-e^v-;U)^;U]-5A7,8--rh : 5tKPt 0 

•J K[2>d]t°U5v>-5-T5>(325mg. 0.64mmo 
l)£x£/— ^(6.5ml)l=SS«*-t±. 
^U(0.14ml)£An*.fc o 

SE$*S*a^ 2.5 H*M«#Lfco 

;i/*5A^P7hy77^-(**tt:^it>:» 
llfJb=3:Hif»IfJl,)r^iL, 3-[4-[4- 
[5-[3-(3^PP7xy+y)7-'J/]-2->f;K7- 
S?tKPtfUK[2,3-d]e»J52?>-8(5H)-f JU]^* 

2 1 0)(340mg)£ * 4 Jlsk LT»fc o 
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[0232] 

Working Example 2 09 
(Production of compound 209 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
melting [2 and 3 -d ] pyrimidine -5-amine (239 mg , 
0.46mmol ) in THF (5i0 ml ), it added acetic anhydride 
(65 ;mu 1 ). 

mixture 1 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate -2:1 *ethyl acetate ), N- [8 - [5 - (4 
-acetyl -1- piperazinyl ) ] pentyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 209 ) 
(234 mg )as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.31 - 1.39 (2H,m), 1.51 - 1.65 (4 H, m ), 1.83- 1.95 (1 H, 
m ), 2.05 -2. 13 (1 H, m ), 2.09 (3 H, s ), 2.33 - 2.44 (6 H, m ), 
2.46 (3 H, s ) s 3.3 1 (1 H, dt, J=12.6, 4.2Hz ), 3.41 - 3.50 (1 H, 
m ),3.46 (2 H, t, J=5.0Hz ), 3.60 - 3.67 (4 H, m ), 3.77 (1 H, d, 
J=6.6Hz ), 4.48 (1 H ; q-like ), 6.34 (1 H, t, J=2.1Hz ), 6.37 (1 

H, dd, J=7.8, 1 .8Hz ), 6.45 (1 H, dd, J=7.8, 1 .8Hz ),6.92 (1 H, 
ddd, J=8.1, 2.1,0.8Hz), 7.01 (1 H, t, J=2.1Hz ), 7.06(1 H, 
ddd, J=8.2, 1.9, 1.1 Hz ), 7.16 (1 H, t, J=8.1Hz ) 7.24 (1 H, t, 
J=8.3Hz), 8.02(1 H,s). 

IR (KBr ) 

I, 636,159,315,571,516,148,914,721,429,125,612,231,150,999 
cm <sup>- K/sup>. 

[0233] 

Working Example 2 10 
(Production of compound 210 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido melting 
[2 and 3 -d ] pyrimidine -5-amine (325 mg , 0.64mrnol ) in 
ethanol (6.5 ml ), it added ethyl acrylate (0.14 ml ). 

mixture 2.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafli ] 
(basic :hexane :ethylacetate =3:1 *ethylacetate ), 3 - it 
acquired [4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazinyl ] ethyl propionate (compound 
210) (340 mg)as oyl . 
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'H-NMR^OOMH^CDCyS 1. 26(3 H,t,J=7. 2Hz), 
1.48-1.56(2H,m), 1 .58-1 .65(2H,m), 1.86-1.95 
(lH,m), 2.05-2.1 2(1 H,m), 2.38(4H,t,J=7.4Hz), 
2.46(3H,s), 2.47-2.52(8H,m), 2.70(2H,t,J=7.2H 
z), 3.31(lH,dt,J=13.2,4.8Hz), 3.46(lH,ddd,J=l 
2.6,9.6,3 .2Hz), 3.60-3.71 (2H,m), 3.78(lH,d,J=6. 
3Hz), 4.14(2H,q,J=7.0Hz), 4.48(1 H,q-like), 6.3 
4(lH,t,J=2.3Hz), 6.37(lH,dd,J=8.1,2.1Hz), 6.45 
(1 H,dd,J=7.5,2. 1Hz), 6.92(1 H,ddd,J=8. 1 ,2.3,0.9 
Hz), 7.01(lH,t,J=2.3Hz), 7.06(lH,ddd,J=7.9,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.3H 
z), 8.01(lH,s). 

IR(KBr)1732,1593,1557,1514,1489,1472,1429,l 
223,1150cm* 1 . 

[0234] 

mmmm 

(lb£^2ii oSit) 

3-[4.[4.[5.[3.(3./7pp^ x y^v)T- , J> r ]-2-y 
^^-6,7-vtKPt e, JK[2,3-d]t°'J = v>-8(5H)- 

;K308mg. 0.51mmol)5- THF-^^S — >U(1 : 1 % 10 

(5.0ml)^Jn^fc o 

;g£-^£^r* 16.5 mmmft^tzo 
frftM-synzmm-e^ttL. itsgx^Kioom 

;U(1 5ml)* 1)Utto 
58J*£3S1±T* 3-[4-[4-[5-[3-(3-^7PP^ 

x y+v)7-'J y]-2-y ^u-6,7- vt Kp t° 'J K[2, 

3-d]bfU5v^-8(5HM;U]^;U]-l-t°^v- 
yU]^Pt 0 7t->^b^^l211)(321mg)*T ; E;^ 

l H-NMR(300MHz,CDCl 3 ) 5 1.51(2H,quintet,J= 
7.4Hz), 1.64(2H,quintet,J=7.1Hz), 1.87-1.95(1 
H,m), 2.05-2.1 4(1 H,m), 2.44(4H,t,J=7.5Hz), 2. 
46(3H,s), 2.52(2H,t,J=6.2Hz), 2.6(2H,br), 2.7(4 
H,br), 2.77(2H,t,J=6.3Hz), 3.32(lH,dt,J=12.9,4. 
7Hz), 3.47(lH,ddd,J=13. 1,9.5,2.3Hz), 3.67(2H,t 
d,J=6.9,2.1Hz), 3.80(lH,br), 4.45(1 H,t-like), 6. 
33(lH,t,J=2.3Hz), 6.34(lH,dd,J=8.1,1.5Hz), 6.4 
4(lH,dd,J=7.8,1.8Hz), 6.92(1 H,ddd,J=8.2,2.3,l. 
0Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=7.9,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.1H 
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<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.26 (3 H, t, J=7.2Hz ), 1.48 - 1.56 (2 H, m ), 1.58 - 1.65 (2 H, 
m ), 1.86 - 1.95 (1 H, m ),2.05 - 2.12 (1 H, m ), 2.38 (4 H, t, 
J=7.4Hz ), 2.46 (3 H, s ), 2.47 - 2.52 (8 H, m ), 2.70 (2 H, t, 
J=7.2Hz),3.31 (1 H, dt, J-13.2, 4.8Hz ),3.46 (1 H, ddd, 
J-12.6, 9.6, 3.2Hz ), 3.60 - 3.71 (2 H, m ), 3.78 (1 H, d, 
J=6.3Hz ), 4.14 (2 H, q, J-7.0Hz ), 4.48 (1 H, q-like ), 6.34 (1 

H, t, J=2.3Hz ), 6.37 (1 H, dd, J=8.1, 2.1Hz ),6.45 (1 H, dd, 
J-7.5, 2.1Hz), 6.92(1 H,ddd, J=8.1, 2.3, 0.9Hz ), 7.01 (1 H s 
t, J=2.3Hz ), 7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ) 7.16 (1 H, t, 
J=8.1Hz ), 7.25 (1 H, t, J=8.3Hz ), 8.01 (1 H, s ). 

IR(KBr) 1732, 1593, 1557, 1514, 1489, 1472, 1429, 1223 
and 1 150 cm <sup>-l</sup>. 

[0234] 

Working Example 2 1 1 
(Production of compound 211) 

3 - Melting [4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazinyl ] ethyl propionate (308 mg , 
0.51mmol ) in THF -methanol (1: 1 and 1 0 ml ), it added 1 
normal sodium hydroxide aqueous solution production liquid 
(5.0 ml). 

mixture 16.5 hours was agitated with room temperature . 

reaction mixture was neutralized with acetic acid , 
ethylacetate (100 ml ) and methanol (15 ml ) was added. 

mixture was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , azeotropic boiling it 
made residue including toluene . 

Melting residue in chloroform , it dried with anhydrous 
sodium sulfate . 

Under vacuum , it removed solvent , 3 - it acquired [4 - [4 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] butyl ] - 1 
-piperazinyl ] propanoic acid (compound 21 1 )(321 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 51 (2 H, quintet, J=7.4Hz ), 1.64 (2 H, quintet, J-7.1Hz ), 
1.87 - 1.95 (1 H, m ), 2.05 - 2.14 (1 H, m ), 2.44(4 H, t, 
J=7.5Hz ), 2.46 (3 H, s ), 2.52 (2 H, t, J=6.2Hz ), 2.6 (2 H, 
br ), 2.7 (4 H, br ), 2.77 (2 H, t, J=6.3Hz ), 3.32 (1 H, dt, 
J=12.9, 4.7Hz ), 3.47 (1 H, ddd, J=13.1, 9.5, 2.3Hz ), 3.67(2 
H, td, J=6.9, 2.1Hz ), 3.80 (1 H, br ), 4.45 (1 H, t-like), 6.33 
(1 H, t, J=2.3Hz ), 6.34 (1 H, dd, J=8. 1 , 1 .5Hz ), 6.44 (1 H, 
dd, J=7.8, 1.8Hz ), 6.92 (1 H, ddd, J=8.2, 2.3, 1.0Hz), 7.01 (1 
H, t, J=2.1Hz ),7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ), 7.16 (1 H, 
t, J=8.1Hz), 7.25 (1 H, t, J=8.1Hz) 8.03(1 H, s ), 
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z), 8.03(lH,s), C0 2 H lifUSLTl^lV 

IR(KBr)1586,1557,1514,1489,1472,1429,1223,l 
150,733cm- 1 . 

[0235] 

mmm 212 

(fc$*212(D«jtt) 

N-[3-(3-£PP37xy^)37xXJU]-2->^U-8-[4 
-(l-t°^V— JU)^;U]-5,6,7,8-^h^tKPt° 
'jK[2,3-d]t 0| J^V>-5-T^>(256mg. 0.50mmo 
l)*THF(5.0ml)lC»jB*-&fcft % X^jU-fVS/T 
^ — h(44jUl)£»]7Lfco 

*$J— ;U(0.50ml)SJP7l. 1 B#M«#Lfco 

fE»X^U(100ml)£*Qa.fco 

ffl^***(30ml)at;tSfP***(30ml)-eJJfe 



CO<sub>2</sub>H has not done identification . 

IR(KBr) 15,861,557,151,414,891,472,142,912,231,150,733 
cm <sup>- 1 </ sup>. 

[0235] 

Working Example 2 1 2 
(Production of compound 212) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (256 mg , 0.50mmol )after 
melting, ethyl isocyanate (44;mu 1 ) was added to THF (5.0 
ml). 

mixture 16 hours was agitated with room temperature . 
Including methanol (0.50 ml ), 1 hour it agitated, 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 



f ;i/=2:l-KSXf ^)t«SL, 4-[4-[5-[3- 
(3-^PP^xy^v)Txrjy]-2->^;U-6,7-v 
tKPt°'JK[2,3-d]t 0| JSv>-8(5H)-<;U]^ 

;u]-N-x^;u-i-e^^v>*;U/n++l-SK(^b 

-&«fl 212)(254mg)£7^U:7TX<tLT#fro 



7C*##fffi C 3 iH 40 ClN 7 O 2 - 
1.25H 2 0 tLX 

Calcd:C,61.99;H,7.13;N,16.32. 

Found:C,61.95;H,7.04;N,16.01. 

, H-NMR(300MHz ) CDCl 3 ) 6 1.14(3H,t,J=7.1Hz), 
1.47-1.56(2H,m), 1.64(2H,quintet,J=7.1Hz), 1. 
83-1. 96(1 H,m), 2.02-2. 14(lH,m), 2.38-2.43(6H, 
m), 2.46(3H,s), 3.23-3.32(3H,m), 3.37(4H,t,JM 
5.1Hz), 3.46(lH,ddd,J=12.9,9.8,3.3Hz), 3.66(2 
H,t,J=7.1Hz), 3.80(1 H,d,J=5.7Hz), 4.38(lH,t,J= 
5.3Hz), 4.48(1 H,q-like), 6.34(lH,t,J=2.3Hz), 6. 
36-6.39(lH,m), 6.45(lH,dd,J=8.3,1.7Hz), 6.91 
(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 
7.06(lH,ddd,J=8.0,2.2,0.9Hz), 7.16(lH,t,J=8.1H 
z), 7.24(lH,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr)1593,1553,1537,1516,1489,1472,1429,l 
337, 1 300, 1 262,1 223, 1 1 50,997,733cm" 1 . 

[0236] 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic rhexane : ethylacetate 
=2:1* ethylacetate ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] butyl ] -N- ethyl -1- piperazine 
carboxamide it acquired (compound 212 ) (254 mg ) as 
amorphous . 

elemental analysis values C<sub>3 1 

</sub>H<sub>40</sub>ClN<sub>7</sub>O<sub>2</sub>*1.25H<sub>2</sub>O 
doing 



Calcd:C, 61.99;H, 7.13;N, 16.32. 
FoundrC, 61.95;H, 7.04 ;N, 16.01. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.14(3 H, t, J=7.1Hz), 1.47- 1.56 (2 H, m ), 1.64 (2 H, 
quintet, J=7.1Hz), 1.83- 1.96(1 H, m ), 2.02 -2.14(1 H, m ), 
2.38 - 2.43 (6 H, m ), 2.46 (3 H, s ), 3.23 - 3.32 (3 H, m ), 
3.37 (4 H, t, J=5.1Hz ), 3.46 (1 H, ddd, J=12.9, 9.8, 
3.3Hz ),3.66 (2 H, t, J=7.1Hz ), 3.80 (1 H, d, J=5.7Hz ), 4.38 
(1 H, t, J=5.3Hz ), 4.48 (1 H, q-like ), 6.34 (1 H, t, J=2.3Hz ), 
6.36 - 6.39 (1 H, m ), 6.45 (1 H, dd, J=8.3, 1.7Hz ),6.91 (1 H, 
ddd, J=8.2, 2.3, 1.0Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, 
ddd, J=8.0, 2.2, 0.9Hz ), 7.16 (1 H, t, J=8.1Hz ) 7.24 (1 H, t, 
J=8.1Hz), 8.02(1 H, s). 

TRANSLATION STALLEDIR cm <sup>-l</sup>.KBr 



[0236] 
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213 



«b$«B2i3a>«ai) 

N-[3-(3-^nP7i>'*ypi-;H.2^f/l/-8-[5 
-(l-tf^^^^^)^>^;U]-5,6,7,8-T-h^tKP 
t 0, jK[2,3-d]tf J JSv>-5-T^>(255mg. 0.49mm 
ol)£ THF(5.0ml)lCJt»$-y-fc^, X^U-fy v 
7>-j— -h(43jUl)£*Q*_fco 

a***sat? 15.5 mrsmwLtzo 

;u(o.50mi)£Jrax.. 1 B#p B iJt#Lfco 

»X^;U=2:1— j»ttx^U)-ettS[L. 4-[5-[5- 
[3-(3-£ P P 7i/+V)7- 'J /]-2->^;U-6,7-V 
tKPt°UK[2,3-d]t 0 'J5v>-8(5HM;U]^>^ 
;u]-N-x^;u-i-t°^^v>*;U7tC4F^=K(1b^ 
tt 213)(272mg)£7 : E;U?7;*£LT»fco 



Working Example 2 13 
(Production of compound 213 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (255 mg , 0.49mmol )after 
melting, ethyl isocyanate (43;mu 1 ) was added to THF (5.0 
ml). 

mixture 15.5 hours was agitated with room temperature . 

Including methanol (0.50 ml ), 1 hour it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2: 1 *ethylacetate ), 4 - [5 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] pentyl ] -N- 
ethyl -1- piperazine carboxamide it acquired (compound 213 ) 
(272 mg ) as amorphous . 



5c*»«f*C 3 2H42C 

lN 7 O 2 -0.5H 2 O<tLT 



Calcd:C,63.93;H,7.21;N,16.31. 

Found:C,63.98;H,7.26;N,16.16. 

1 H-NMR(300MHz,CDCl 3 ) 5 1.14(3H,t,J=7.4Hz), 
1.34(2H,quintet,J=7.8Hz), 1.51-1 .65(4H,m), 1. 
87-1.95(1 H,m), 2.05-2.12(lH,m), 2.35(2H,t,J=* 
7.8Hz), 2.41(4H,t,J=5.0Hz), 2.46(3H,s), 3.28(2 
H,dq,J=5.4,7.1Hz), 3.23-3.32(lH,m), 3.36(4H,t, 
J=5.1Hz), 3.46(1 H,ddd,.N12.9,9.9,3.5Hz), 3.64 
(2H,t,J=7.2Hz), 3.77(lH,d,J=5.4Hz), 4.36(lH,t, 
J=5.1Hz), 4.48(lH,q-like), 6.34(lH,t,J=2.1Hz), 
6.38(lH,dd,J=7.5,1.8Hz), 6.45(lH,dd,J=7.7,2.0H 
z), 6.92(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J= 
2.1Hz), 7.06(lH,ddd,J=8.0,2.0,l.lHz), 7.16(1H, 
t,J=8.0Hz), 7.25(lH,t,J=8.1Hz), 8.02(lH,s). 

IR(fCBr)1595,1553,1489,1472,1429,1337,12 
98,1258,1223,1 148,997,735cm 1 . 



[0237] 
H«5#J214 
(fb#tt214 0>»iS) 

4-[3-[5-[[3-[3-(Til^>'U7 7 ^y)^xy^v]^x- 

yu]-r^]-2-^^;u-6,7-vtKPt c, JK[2,3-d]t 0| J 
^v>-8(5H)-^;u]^pe^]-i-t°^^v>*;U/K 

>^ t-^;K0.74g. 1.21mmol)^y^y—;U(15 
vT-/h'JtKP/1->^^^-h'J^A(0.l5g)&i;W 



elemental analysis values 

C<sub>32</sub>H<sub>42</sub>ClN<sub>7</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 

Calcd:C, 63.93;H, 7.21 ;N, 16.31 . 
FoundrC, 63.98;H, 7.26;N, 16.16. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .14 (3 H, t, J=7.4Hz ), 1.34 (2 H, quintet, J=7.8Hz ), 1.51 - 
1.65 (4 H, m), 1.87 - 1.95 (1 H, m ), 2.05 -2.12 (1 H, m ), 
2.35 (2 H, t, J=7.8Hz ), 2.41 (4 H, t, J=5.0Hz ), 2.46 (3 H, s ), 
3.28 (2 H, dq, J=5.4, 7.1 Hz ), 3.23 - 3.32 (1 H, m ), 3.36 (4 H, 
t, J=5.1Hz ),3.46 (1 H, ddd, J=12.9, 9.9, 3.5Hz ), 3.64 (2 H, t, 
J=7.2Hz ), 3.77 (1 H, d, J=5.4Hz ), 4.36 (1 H, t, J=5.1Hz ), 
4.48 (1 H, q-like ), 6.34 (1 H, t, J=2.1Hz ), 6.38 (1 H, dd, 
J=7.5, 1 .8Hz ), 6.45(1 H, dd, J=7.7, 2.0Hz ), 6.92 (1 H, ddd, 
J=8.2, 2.3, 1.0Hz), 7.01 (1 H, t, J=2.1Hz), 7.06(1 H, ddd, 
J-8.0, 2.0, 1.1Hz) 7.16(1 H, 1, J=8.0Hz ), 7.25 (1 H, t, 
* J=8.1Hz), 8.02(1 H, s). 

IR (KBr ) 

1,595,155,314,891,472,142,913,371,298,125,812,231,148,997,735 
cm <sup>-l</sup>. 

[0237] 

Working Example 2 14 
(Production of compound 214 ) 

4 - [3 - [5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] 
imino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine carboxylic 
acid t-butyl (0.74 g, 1.21mmol ) was melted in methanol (15 
ml). 

cyano tri hydro sodium borate (0.15 g ) and acetic acid (0.15 
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l£(0.15ml)£jQ*fco 
MMfi? 5 «IW«»Lfco 

(50ml).*(50ml)a^fifDAtt*(30ml)-C3t* 

A^n7hy7^-(iitt:^*V:BiX 
^JU=l:l-»2:3— 1:2— KKX^-;U)-C?«S1L. 
4-[3-[5-[3-[3-(7 7 -i2T>UT^y)^x/+v]7- 
U y ]-2->T;U-6,7- v t KP t°U K[2,3-d] tf 'J5 V 
>-8(5H)--r;U]^Pt°;U]-l-t:^^V>*;U7K 
>^t-^;K^n i t^214)(428mg)$-»fe$£ft 
<hLTt#fc 0 



ml ) was added. 

mixture 5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (50 ml ), water (50 ml ) and it 
washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](basic rhexane :ethylacetate 
=1 : 1 *2:3* 1 :2*ethylacetate ), 4 - [3 - [5 - [3 - [3 - (acetylamino ) 
phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine carboxylic acid 
t-butyl it acquired (compound 214 ) (428 mg ) as colorless 
crystal . 



mp 165- 167 deg C. 

5n*#*rfit C 3 4H 45 N 7 0 4 -l/3EtO 
AcirLT 

Calcd:C,65.78;H,7.45;N,15.20. 

Found:C,65.58;H,7.46;N,14.99. 

1 H-NMR(300MHz,CDCl 3 )<5 1.46(9H,s), 1.81(2 
H,quintet,J=7.4Hz), 1.89-1. 97(1 H 9 m), 2.05-2.12 
(lH,m), 2.17(3H,s), 2.37-2.41(6H,m), 2.44(3H, 
s), 3.35-3. 53(2H,m), 3.44(4H,t,J=4.7Hz), 3.67 
(2H,t,J=7.4Hz), 3.74(1 H,d»J=7.2Hz), 4.46(lH,q- 
like), 6.33(1 H,t,J=2.3Hz), 6.39-6.42(2H,m), 6.7 
9(lH,d,J=8.1Hz), 7.10(lH,t-like), 7.14(lH,t,J= 
8.1Hz), 7.24-7.34(2H,m), 7.68(lH,brs), 7.98(1 
H,s). 

IR(KBr)1676,1601, 1555,1487,1429,1366,1289,1 
256,1 182,1 157,737cm- 1 . 

[0238] 



mpl65-167deg C. 
elemental analysis values 

C<sub>34</sub>H<sub>45</sub>N<:sub>7</sub>0<sub>4</sub>*l/3EtOAc 
doing 

Calcd:C, 65.78;H, 7.45;N, 15.20. 



(ft«M2iso»ft) 

[5-[[3-[3-(T5/*;U7p-;upxy+v]37x-;u] 
75y]-2->^;U-6,7-S?tKPtf , jKp,3-d]tfU52? 
>-8(5H)-*OU]IfK(494mg. 1.14rnmol). 3-(y^ 
Jl/75>0^P bf ;U7S>(0.43ml), WSC(1 .09g) 
Rlf l-tKP*S/-lH-^>VHJ7V— JU— *fP 
%(175mg)£ DMF(15ml)|::;g SSt 15 

B*HH«#Lfco 

m\)$]M7Ltz'&. 7K(200ml)-e3t»Lfco 



Found:C, 65.58;H, 7.46;N, 14.99. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.46 (9 H, s ), 1.81 (2 H, quintet, J=7.4Hz ), 1.89 - 1.97 (1 H 5 
m ), 2.05 - 2.12 (1 H, m ), 2.17(3 H, s ), 2.37 - 2.41 (6 H, m ), 
2.44 (3 H, s ), 3.35 - 3.53 (2 H, m ), 3.44 (4 H, t, J=4.7Hz), 
3.67 (2 H, t, J=7.4Hz ), 3.74(1 H, d, J=7.2Hz ), 4.46 (1 H, 
q-like ), 6.33 (1 H, t, J=2.3Hz ), 6.39 - 6.42 (2 H, m ), 6.79 (1 

H, d, J=8.1Hz ), 7.10 (1 H, t-like ), 7.14 (1 H, t, J=8.1Hz ), 
7.24- 7.34 (2 H, m ), 7.68 (1 H, brs ), 7.98 (1 H, s ). 

1R (KBr ) 

I, 676,160,115,551,487,142,913,661,289,125,611,821,157,737 
cm <sup>- 1 </sup>. 

[0238] 

Working Example 2 15 
(Production of compound 215) 

[5 - [[3 - [3 - (amino carbonyl ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (494 mg , 1.14mmol ), 3 - 
(dimethylamino ) propyl amine (0.43 ml ), mixing WSC (1.09 
g ) and 1 -hydroxy -lH-benzotriazole monohydrate (175 mg ) 
to DMF (15 ml ), 15 hours it agitated with room temperature . 



Under vacuum , il concentrated reaction mixture , after adding 
ethylacetate (300 ml ),it washed with water (200 ml ). 
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7KH*ft»X^;U(50mlx5)-ettttjLfco 

ffi«ft*7k(100ml)-eft»Lfco 

^^U:>*/— ;U=85:15)-e»»L. ££>lclf |£x 

75y)^Ptf;U]T5y]-2-**VX^JU]-2->^;U 
-5,6,7,8-Th^tKPt°UK[2,3-d]t 0| JSv>-5-< 
^]75y]7i/+v]^>X75K(ib^t 215)(2 
72mg)$Jifettai:LT»fco 

mpl37-139 deg C. 

7u3R##rffi C 2 8H35N 7 O 3 -0.5EtO 
ActLT 



water layer was extracted with ethylacetate (50 ml X 5 ). 

It adjusted organic layer , washed with saturated saline (100 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rethylacetate 
♦ethylacetate imethanol =85:15 ), furthermore did 
recrystallization with ethylacetate , 3 - it acquired [3 - [[8 - [2 
- [[3 - (dimethylamino ) propyl ] amino ] - 2 -oxo ethyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amino ] phenoxy ] benzamide (compound 215 ) (272 
mg ) as colorless crystal . 

mpl37-139deg C. 



elemental analysis values 

C<sub>28</sub>H<sub>35</sub>N<sub>7</sub>O<sub>3</sub>*0.5EtOAc 
doing 



Calcd:C,64. 1 5;H,7.00;N,1 7.46. 

Found:C,64.36;H,6.93 ;N, 1 7.8 1 . 

l H-NMR(300MHz,CDCl 3 ) £ 1.63(2H,quintet,J= 
6.2Hz), 1.98-2.00(lH,m), 2.04(6H,s), 2.13-2.26 
(lH,m), 2.31(2H,t,J=6.2Hz), 2.46(3H,s), 3.26- 
3.44(3H,m), 3.58(1 H,ddd,J=12.7,9.7,3.2Hz), 3. 
98(lH,d,J=6.6Hz), 4.17(lH,t,J=16.2Hz), 4.36(1 
H,t,J=l 5.9Hz), 4.54(1 H,q-like), 5.64(lH,br), 6. 
18(lH,br), 6.34(1 H,t,J=2.3Hz), 6.38(lH,dd,J=8. 
0,1.4Hz), 6.45(lH,dd,J=8.1,1.5Hz), 7.16(lH,t,J 
=8.1Hz), 7.20(1 H,ddd,J=8.1, 2.4, 1.2Hz), 7.41(1 
H,t,J=7.8Hz), 7.45(1 H,t,J=2.1 Hz), 7.51(lH,dt,J 
=7.8,1.5Hz), 7.55(1 H,t-like), 8.10(lH,s).IR(KB 
r)1665,1599,1580,1559,1510,1489,1441, 1227,11 
52,735cm' 1 . 

[0239] 

Hll&ffQ 216 

= y)-2-y^;U-6,7-^tKPt O| jK[2,3-d]t 0| J^^> 
-8(5H)--T JU]PK(278mg. 0.62mmol). 3-(v>T 
;UTS/)^Pt°;UT^>(0.23ml). WSC(595mg) 
RlS l-tKP*v~lH-^>l/HJ7l/— ;U-7Kffi 
!$)(95mg)£ DMF(12ml)lCjS^*-t±.MS"C 15 

sjta^ftsaKET. situ vfwt^Miso 

ml)£inx.fc8L *(100ml)t?ft*Lfc o 
7RJf £ft&X^U(50ml x 5)T*attiLfco 

mmmzm-e. fifo***(75mi)rafe»Lfco 



Calcd:C, 64.1 5;H, 7.00;N, 17.46. 
Found:C, 64.36;H, 6.93 ;N, 17.81. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.63 (2 H, quintet, J-6.2Hz ), 1.98 - 2.00 (1 H, m ), 2.04 (6 H, 
s ), 2.13 - 2.26 (1 H, m ), 2.31(2 H, t, J=6.2Hz ), 2.46 (3 H, s ), 
3.26 - 3.44 (3 H, m ), 3.58 (1 H, ddd, J=12.7, 9.7, 3.2Hz ), 
3.98 (1 H, d, J=6.6Hz ), 4.17 (1 H, t, J=16.2Hz ), 4.36 (1 H, t, 
J-15.9Hz), 4.54(1 H, q-like),5.64 (1 H, br), 6.18(1 H,br), 
6.34 (1 H, t, J=2.3Hz ), 6.38 (1 H, dd, J=8.0, 1.4Hz ), 6.45 (1 
H, dd, J=8.1, 1.5Hz ), 7.16(1 H, t, J=8.1Hz), 7.20(1 H, ddd, 
J=8.1, 2.4, 1.2Hz ),7.41 (1 H, t, J-7.8Hz ), 7.45 (1 H, t, 
J=2.1Hz ), 7.51 (1 H, dt, J=7.8, 1.5Hz ) 7.55 (1 H, t-like ), 
8.10(1 H, s).IR 

(KJBr ) 1 66,5 1 5,99 1 ,5 80, 1 55,9 1 5, 1 0 1 ,489, 1 44, 1 1 2,27 1 , 1 52,73 5 
cm <sup>-l</sup>. 

[0239] 

Working Example 2 16 
(Production of compound 216) 

[5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (278 mg , 0.62mmol ), 3 - 
(dimethylamino ) propyl amine (0.23 ml ), mixing WSC (595 
mg ) and 1 -hydroxy -lH-benzotriazole monohydrate (95 mg ) 
to DMF (12 ml ), 15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),it washed with water (100 ml ). 

water layer was extracted with ethylacetate (50 ml X 5 ). 

It adjusted organic layer , washed with saturated saline (75 
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;U"CSe«*fTlV2-[5-[3-[3-(THz^;i/75-/) 
^xy^v]T- f jy]-2-^^-6,7-vtKPt°UK 
[2,3-d]t 0| J^V>-8(5H)-^;U]-N43-(V^;UT5 
y)^ , Pt°;U]7 7 -fehT^Kab*&% 216)(285mg)£ 



mpll3-115 deg C. 

5£*$MJftt C 29 H37N 7 03- 
H 2 Oi:l/C 

Calcd:C,63.37;H,7.1 5;N,1 7.84. 

Found:C,63.28;H,7.20;N,17.82. 

, H-NMR(300MHz,CDCl 3 ) d 1.63(2H,quintet,J= 
6.1Hz), 1.95-2.05(lH,m), 2.03(6H,s), 2.12-2.25 
(lH,m), 2.16(3H,s), 2.31(2H,t,J=6.3Hz), 2.46(3 
H,s), 3.15-3.44(3H,m), 3.58(1 H,ddd s J=l 2.9,9.6, 
3.8Hz), 3.93(lH,d,J=7.5Hz), 4.18(lH,t,J=16.2H 
z), 4.35(lH,t,J=15.9Hz), 4.52(1 H,q-like), 6.35 
(lH,t,J=1.8Hz), 6.39-6.44(2H,m), 6.79(lH,d,J= 
8.1Hz), 7.10(lH,s), 7.14(lH,t,J=8JHz), 7.24-7. 
33(2H,m), 7.55(1 H,t-like), 7.58(lH,s), 8.08(1H, 
s). 

IR(KBr) 1667, 160 1,1 557,1516,1487,1437,1258,1 
182,1157cm- 1 . 

[0240] 

St»£#lj217 
(fc**217 0>Wt) 

4-[3-[5-[3-[3-(T-trT;UTSy)^x/^rv]7- , J 
J ]-2-*T)V-6 9 7-V t K P t° 'J K[2,3-d] e U ^ V>-8 

(5HM;u]^Pt°;u]-i-t e ^^v>^;b7K>^ t- 

-J^iVQ 78mg. 0.61 mmol)£IElftX?-;U(2 1 ml) 
4 »**ift.ftllx^^(3.0ml)*ljn 

l^^SSt* 20 B*JB«#Lfco 

ttWft»**^MJ^A*»«(30mi)£to*. 

;S-&4ftl£fE»X^ jU(80ml 30ml x 4)Ol VT* 

i;^ppy^r/(30mix5)-eaajLfc o 



ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic : ethyl acetate 
*ethylacetate : methanol =9 : 1 ), furthermore did 
recrystallization with ethylacetate , 2 - [5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired 
[3 - (dimethylamino ) propyl ] acetamide (compound 216 ) 
(285 mg ) as colorless crystal . 

mpll3-115deg C. 



elemental analysis values 

C<sub>29</sub>H<sub>37</sub>N<sub>7</sub>0<sub>3</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 63.37;H, 7.15;N, 17.84. 
Found:C,63.28;H, 7.20;N, 17.82. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.63 (2 H, quintet, J=6.1Hz ), 1.95 - 2.05 (1 H, m ), 2.03 (6 H, 
s ), 2.12 - 2.25 (1 H, in ), 2.16(3 H, s ), 2.31 (2 H, t, 
J=6.3Hz ), 2.46 (3 H„ s ), 3.15 - 3.44 (3 H, m ), 3.58 (1 H, 
ddd, J=12.9, 9.6, 3.8Hz ), 3.93 (1 H, d, J=7.5Hz ), 4.18 (1 H, 
t, J=16.2Hz ), 4.35(1 H, t, J=15.9Hz ), 4.52 (1 H, q-like ), 6.35 
(1 H, t, J=l .8Hz ), 6.39 - 6.44 (2 H, m ), 6.79 (1 H, d, 
J=8.1Hz ), 7.10 (1 H. s ), 7.14 (1 H, t, J=8.1Hz ), 7.24- 7.33 (2 
H, m ), 7.55 (1 H, t-like ), 7.58 (1 H, s ) 8.08 (1 H, s ). 

IR(KBr) 1667, 1601, 1557, 1516, 1487, 1437, 1258, 1182 
and 1 1 57 cm <sup>- 1 </sup>. 

[0240] 

Working Example 2 1 7 
(Production of compound 217) 

4 - [3 - [5 - [3 - [3 - (acetylamino ) phenoxy ] anilino ] - 2 
-methyl -6, 7-dihydfo pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] propyl ] - 1 -piperazine carboxylic acid t-butyl 
melting (378 mg , 0.61mmol ) in ethylacetate (21 ml ), it 
added 4 normal hydrochloric acid -ethylacetate (3.0 ml ). 

mixture 20 hours was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (30 ml ) was 
added. 

mixture ethylacetate (80 ml and 30 ml X 4 ) was extracted 
next with dichlorornethane (30 ml X 5 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 



Page 260 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



;U=85:15)-C«HL,N-[3-[3 
7 s 8-"Th7tKPt 0| JK[2,3-d]t 0 «J^V>-5>-<>U]T 

sypxy^vpx^iyujT-trhTSK^b^^ 217) 

(279mg)£7^U:77X£LT»fco 



[shirikagerukaramukuromatogurafii ](basic :chloroform 
♦chloroform imethanol =40:1, basic :ethylacetate 
♦ethylacetate rmethanol =85:15 ), it acquired N- [3 - [3 - [[2 
-methyl -8- [3 - (1 -piperazinyl ) propyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amino ] 
phenoxy ] phenyl ] acetamide (compound 217 ) (279 mg ) as 
amorphous . 



C 29 H 3 7N 7 0 
2 -0.5H 2 O0. 
5EtOAc <tL 

r 



elemental analysis values 

C<sub>29<sub>H<sub>37</sub>N<sub>7<sub>O<sub>2</sub>*0.5H<sub>2<^sub>O*0.5EtOAc 
doing 



Calcd:C,65.47;H,7.44;N,17.24. 

Found:C,65.38;H,7.53;N,17.39. 

, H-NMR(300MHz,CDCl 3 ) d 1 .82(2H,quintet,J= 
7.2Hz), 1.90-1.99(lH,m), 2.05-2.14(lH,m), 2.1 
7(3H,s), 2.37(2H,t,J=7.4Hz), 2.45(3H,s+4H,br), 
2.90(4H,t,J=5.0Hz), 3.58(1 H,dt s J=l 2.9,5.1Hz), 
3.59(lH,ddd,J=13.1,9.5,3.7Hz), 3.67(2H,t,J=7. 
4Hz), 3.75(lH,d,J=6.3Hz), 4.46(1 H,q-like), 6.3 
4(lH,t,J=2.1Hz), 6.39-6.43(2H,m), 6.79(1 H,d,J 
=6.9Hz), 7.08(1 H,t,J=l. 8Hz), 7.14(lH,t,J=8.0H 
z), 7.26(1 H,t,J=8.0Hz), 7.34(1 H,d,J=8.7Hz), 7. 
66(lH,s), 7.98(lH,s), NH fiHSLTl^lV 

IR(KBr) 1674, 1601, 1553,1516,1487,1429,1370,1 
321,1260,1182,1150cm* 1 . 

[0241] 

HS6^J218 

(ft$*218 0>«3ft) 

[5-[[3-[3-(T-tr^>UT5y)^xy^rv]^x— J\y]T 
5y]-2->^;U-6,7-^tKPbf«JK[2,3-d]eU5^> 
-8(5H)--f ;U]RK(707mg, 1.58mmol). 1-Boc-fcf 
^i?>(883mg) % WSC(1.51g)Sl/ 1-tKP^rV 
-lH-^>y , h , J7 7 l/^U-7KfP^(242mg)$' DM 

F(30mi)ic5a^*-a-. sax? 15 ftmrnnuzo 

ml)£ilP*_fc&* 7K(75ml)ai;tafP*ftffi7K(50m 
lyCftfrLfco 

$ry— ;u=85:15)t?««L. S&lCftKx^/UT? 
StS»€tllV4-[[5-[3-[3-(T'te^;UT5y)7i 
y^v]T~>jy]-2->^^-6,7-vtKPt 0, JK[2,3- 
d]t°U^v>-8(5H)--r;U]7-tr J ? : ->'U]-l-t:^^v> 
t-7f;Kft^i 218)(803mg)£»Sfe 



Calcd:C, 65.47;H,7.44;N, 17.24. 
Found:C, 65.38;H, 7.53;N, 17.39. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.82 (2 H, quintet, J=7.2Hz ), 1.90 - 1.99 (1 H, m ), 2.05 - 
2.14 (1 H, m ), 2.17 (3 H, s ), 2.37(2 H, t, J-7.4Hz ), 2.45 (3 
H, s+4H, br ), 2.90 (4 H, t, J=5.0Hz ), 3.58 (1 H, dt, J=12.9, 
5.1Hz ), 3.59 (1 H, ddd, J=13.1, 9.5, 3.7Hz ), 3.67 (2 H, t, 
J-7.4Hz ), 3.75 (1 H, d, J=6.3Hz ), 4.46 (1 H, q-like ),6.34 (1 
H, t, J=2.1Hz ), 6.39 - 6.43 (2 H, m ), 6.79 (1 H, d, J=6.9Hz ), 
7.08(1 H, t,J=1.8Hz ), 7.14(1 H, t, J=8.0Hz ), 7.26 (1 H, t, 
J=8.0Hz ), 7.34 (1 H, d, J=8.7Hz ),7.66 (1 H, s ), 7.98 (1 H, 
s ), NH has not done identification . 

IR(KBr) 1674, 1601, 1553, 1516, 1487, 1429, 1370, 1321, 
1260, 1 182and 1 150 cm <sup>- l</sup>. 

[0241] 

Working Example 2 18 
(Production of compound 218) 

[5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (707 mg , 1 .58mmol ), 1 -Boc-piperazine 
(883 mg ), mixing WSC (1.51 g ) and 1 -hydroxy 
-lH-benzotriazole monohydrate (242 mg )to DMF (30 ml ), 
15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (75 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ] (ethylacetate 
♦ethylacetate :methanol =85:15 ), furthermore did 
recrystallization with ethylacetate , 4 - [[5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetyl ] - 1 
-piperazine carboxylic acid t-butyl itacquired (compound 
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mpl34-136 deg C 

7c**Mffffll C 33 H 4l N 7 0 5 - 
H 2 0 tLX 

Calcd:C,62.54;H,6.84;N, 15.47. 

Found:C,62 .7 1 ;H,7. 1 4;N, 15.25. 

'H-NMROOOMH^CDCLO 6 1.48(9H,s), 1.99-2. 
09(lH,m), 2.16(3H,s), 2.16-2.20(lH,m), 2.43(3 

H, s), 3.36-3.69(10H,m), 4.04(lH,d,J=7.8Hz), 4. 
19(lH,t,J=16.2Hz), 4.52(lH,br), 4.76(lH,t,J=l 
5.9Hz), 6.37(lH,t,J=2.3Hz), 6.40(1 H,dd,J=7.8, 

I. 8Hz), 6.45(lH,dd,J=7.8,1.5Hz), 6.80(lH,d,J= 
8.1Hz), 7.00(lH,t-like), 7.13(lH,t,J=8.0Hz) 5 7. 
27(lH,tJ=8.1Hz), 7.38(lH,d,J=8.7Hz), 7.75(1 
H,brs), 8.02(1 H,s). 

IR(KBr)l 67 1 , 1 599, 1 557,1 487, 1 426, 1 25 6, 1 1 82, 1 
157cm" 1 . 

[0242] 



219 

(^^219<DMit) 

4-[6-[5-[[3-(3-^PP^y^Fv)^x^;U]>TS>/]-2 
->^>IU-6,7-^tKat 0 UK[2,3-d]t 0 'J5v>-8(5H) 

-^;u]^vju]-i-t°^v>*;u^>^ t-zfT 

JH1.13g, 1.78mmol)^>^y— ;U(18ml)lC^ 

vT/h»JtKP7tx^^h'J^A(0.22g)Si;g^ 
^(0.18ml)^JP^.yco 

23 vsmmnLtzo 

(30ml)T*(30ml)&t/tSfa^^7K(20ml)-ej5fe}* 

i.^P7h^7-f-(ttItt:^>:BI|x 
^;U=3:W2:l)TrWML.4-[6-[5-[3-(3-^Pa 
7xy+v)7-'J J ]-2-;^U-6,7- v t K P tf 'J 

K[2,3-d]t 0 U^v>-8(5HM;H^v^]"i-t: 

^^^>*^U/H>K t-Zf^Mit^ 219)(886 



218 ) (803 mg ) as colorless crystal . 
mpl34-136degC. 
elemental analysis values 

C<sub>33</sub>H<sub>41</sub>N<sub>7</sub>0<sub>5</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 62.54;H, 6.84;N, 15.47. 
Found:C, 62.71 ;H, 7.14;N, 15.25. 

<sup>K/sup>H-nmr ("300 MHz , CDCKsub>3</sub> );de 
1.48 (9 H, s ), 1.99 - 2^09 (1 H, m ), 2.16 (3 H, s ), 2.16 - 2.20 
(1 H, m ), 2.43(3 H, s ), 3.36 - 3.69 (10 H, m ), 4.04 (1 H, d, 
J=7.8Hz), 4.19(1 H, t, J=16.2Hz), 4.52(1 H,br), 4.76(1 H, 
t, J=15.9Hz ), 6.37 (1 H, t, J=2.3Hz ), 6.40(1 H, dd, J=7.8, 
1 .8Hz ), 6.45 (1 H, dd, J=7.8, 1 .5Hz ), 6.80 (1 H, d, 
J=8.1Hz ), 7.00 (1 H, t-like ), 7.13 (1 H, t, J=8.0Hz ), 7.27 (1 
H, t, J=8.1 Hz ), 7.38 (1 H, d, J=8.7Hz ), 7.75 (1 H, brs ),8.02 
(1 H, s ). 

IR(KBr) 1671, 1599, 1557, 1487, 1426, 1256, 1182 and 
1 157 cm <sup>-K/sup>. 

[0242] 

Working Example 2 1 9 
(Production of compound 219) 

4 - [6 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] hexyl ] - 1 -piperazine carboxylic acid t-butyl (1 .13 
g, 1.78mmol ) was melted in methanol (18 ml ). 



cyano tri hydro sodium borate (0.22 g ) and acetic acid (0.18 
ml ) was added. 

mixture 23 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (30 ml ), water (30 ml ) and it 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagemkaramukuromatogurafii ](basic ihexane : ethylacetate 
=3:1 *2:1 ), 4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] hexyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 219 ) (886 mg ) as amorphous . 



Jtmfttiim C 3 5H47ClN 6 O 3 -0.1H 2 O t 



elemental analysis values 

C<sub>35</sub>H<sub>47<ysub>ClN<sub>6</sub>O<sub>3</sub>*0.1 
H<sub>2</sub>0 doing 
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Calcd:C ,65 .99 ;H,7 .47 ;N, 1 3 . 1 9. 

Found:C,65.77;H,7.74;N,13.36. 

l H-NMR(300MHz,CDCl 3 ) d 1 .35-1 .36(4H,m), 
1.46(9H,s), 1.50(2H,br), 1.58-1.66(2H,m), 1.86 
-1.94(lH,m), 2.05-2. 12(1 H,m), 2.33(2H,t,J=8.1 
Hz), 2.37(4H,t,J=4.8Hz), 2.46(3H,s), 3.31(lH,d 
t,J=12.9,4.6Hz), 3.43(4H,t,J=5.0Hz), 3.41-3.49 
(lH,m), 3.63(2H,t,J=7.2Hz), 3.77(lH,d,J=6.6H 
z), 4.48(1 H,q-like), 6.34(lH,t,J=2.1Hz), 6.37(1 
H,dd,J=8.1,1.8Hz), 6.45(lH,dd,J=7.8,l .8Hz), 6. 
92(lH,ddd,J=8.0,2.3,0.6Hz), 7.01(lH,t,J=2.1H 
z), 7.04-7.07(1 H,m), 7.16(lH,t,J=8.1Hz), 7.24 
(lH,t,J=7.8Hz), 8.01(lH,s). 

IR(KBr) 1 694, 1 593, 1 557, 1 472,1 427, 1 248, 1 225,1 
173,1150cm 1 . 

[0243] 

mmm 220 

C(b£%220 CD§£i£) 

N-[3-[3-[[2->^JU-8^3Kl-t°^^V-^)^at° 
7U]-5,6,7,8-^h^tKPt 0| jK[2,3-d]e'JSv?>-5- 

^;u]T^yRxy^rv]7x-;u]T-trhTSK(2i7 

mg, 0.42mmol)£ THF(5.0ml)l::?§fiS£-t!:. &$7k 
ltK(60 li\)$:1)Utto 

s^m^st* 1.5 \%mmnLtzo 

x^y— ;u(5.0mi)$-*n^fco 

a***iaTf 15 fm»»Ltzo 

^lllW:W-W:l)tMUN-[3-P 

-[[s-^-^-Tir^u-i-if^v— ;u)^Ptf>u]-2- 

>^;U-5,6,7,8-^ t K □ t° 'J K[2,3-d] t°'J ^ V> 
-5->f^]75y]7iy+y]7i-;i/]7-tK7^K 
0b^% 220)(182mg)£T^U:77X<bLTW::o 



Calcd:C, 65.99;H, 7.47;N, 13.19. 
Found:C, 65.77;H, 7.74;N, 13.36. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.35- 1.36 (4 H,m), 1.46 (9 H, s ), 1.50 (2 H,br), 1.58- 
1.66 (2 H, m ), 1.86 -1.94 (1 H, m ), 2.05 - 2.12 (1 H, m ), 
2.33 (2 H, t, J=8.1Hz ), 2.37 (4 H, t, J=4.8Hz ), 2.46 (3 H, s ), 
3.31 (1 H, dt, J=12.9, 4.6Hz ), 3.43 (4 H, t, J=5.0Hz ),3.41 - 
3.49 (1 H, m ), 3.63 (2 H, t, J=7.2Hz ), 3.77 (1 H, d, 
J=6.6Hz), 4.48(1 H, q-like ), 6.34(1 H, t, J=2.1Hz ), 6.37 (1 
H, dd, J=8.1, 1.8Hz),6.45 (1 H, dd, J=7.8, 1.8Hz ),6.92 (1 H, 
ddd, J=8.0, 2.3, 0.6Hz ), 7.01 (1 H, t, J=2.1Hz), 7.04-7.07(1 
H,m), 7.16(1 H, t, J=8.1Hz), 7.24(1 H, t, J=7.8Hz ), 8.01 (1 
H,s). 

IR (KBr) 1694, 1593, 1557, 1472, 1427, 1248, 1225, 1173 
and 1 150 cm <sup>-K/sup>. 

[0243] 

Working Example 2 20 
(Production of compound 220 ) 

Melting N- [3 - [3 - [[2 -methyl -8- [3 - (1 -piperazinyl ) 
propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrirnidine -5-yl ] amino ] phenoxy ] phenyl ] acetamide (217 
mg , 0.42mmol ) in THF (5.0 ml ), it added acetic anhydride 
(60;mu 1 ). 

mixture 1.5 hours was agitated with room temperature . 
ethanol (5.0 ml ) was added. 

mixture 15 min was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :ethylacetate *ethylacetate : methanol =9:1), it 
acquired N- [3 - [3 - [[8 - [3 - (4 -acetyl -1- piperazinyl ) 
propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrirnidine -5-yl ] amino ] phenoxy ] phenyl ] acetamide 
(compound 220 ) (182 mg ) as amorphous . 



5E*»«f1i C 3 iH 39 N 7 0 
3 -H 2 O-0.5EtOAc tLX 

Calcd:C,63.95;H,7.32;N,15.82. 

Found:C,63.96;H 3 7. 1 0;N,1 6. 1 2. 

l H-NMR(300MHz,CDCl 3 ) S 1.82(2H,quintet,J= 
7.1Hz), 1. 88-1. 97(1 H,m), 2.07-2.13(lH,m), 2.0 
9(3H,s), 2.17(3H,s), 2.38-2.47(6H,m), 2.45(3H, 
s), 3.37(lH,dt,J=12.9,4.8Hz), 3.46-3.53(lH,m), 
3.48(2H,t,J=5.0Hz), 3.61-3.70(4H,m), 3.75(1H, 
br), 4.46(lH,br), 6.33(1 H,t,J=2.1 Hz), 6.39-6.42 
(2H 5 m), 6.79(1 H,d,J=7.2Hz), 7.12(lH,t-like), 7. 



elemental analysis values C<sub>31 

</sub>H<sub>39</sub>N<sub>7</sub>O<sub>3</sub>*H<sub>2</sub>O*0.5EtOAc 
doing 

CalcdiC, 63.95;H,7.32;N } 15.82. 
Found:C, 63.96;H, 7.10;N, 16.12. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 (2 H, quintet, J=7.1Hz ), 1.88 - 1.97 (1 H, m ), 2.07 - 
2.13 (1 H, m ), 2.09 (3 H, s ), 2.17(3 H, s ), 2.38 - 2.47 (6 H, 
m ), 2.45 (3 H, s ), 3.37 (1 H, dt, J=12.9, 4.8Hz ), 3.46 - 3.53 
(1 H, m ), 3.48 (2 H, t, J=5.0Hz ), 3.61 -3.70 (4 H, m ), 3.75 
(1 H, br ), 4.46 (1 H, br ), 6.33 (1 H, t, J=2.1Hz ), 6.39 - 6.42 
(2 H, m ), 6.79 (1 H, d, J=7.2Hz ), 7.12 (1 H, Mike ),7.14 (1 
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14(lH,t,J=8.1Hz), 7.26(lH,t,J=7.8Hz), 7.32(1H, 
d,J=7.8Hz), 7.67(lH,brs), 7.98(lH,s). 

IR(KBr)1601, 1555,1516,1487,1429,1258,1 184,1 
157cm' 1 . 

[0244] 

mmm 221 

.(<t*» 221) 

4-[[5-[3-[3-(y-tT;u7^ypjiy+v]7 7 - l jy]- 

2->^^-6,7-vtKPt°'JK[2,3-d]t 0| JSv>-8(5 

H)->r;u]T-b^^]-i-t 0 ^^v>^;u^>^ t-z? 

^•;U(694mg. 1.13mmol)£ffEKx^yU(16.8ml) 
lC»»*tS\ 4 «5l*ll-»l|X5 1 ;U(5.6ml)*Jn 

a&isia-e 17.5 B#nnii#Lfco 

HJx^;U75>(4.7ml)Ol>T?ftIlx^U(50ml) 
S'frttiSafciau «5£lC7k(30ml)£*p*_fco 

S^«3£K»XT;U(150ml &tf 50ml)tfttirJL 

fco 



H,t, J=8.1Hz), 7.26(1 H, t, J=7.8Hz ), 7.32 (1 H, d, 
J=7.8Hz ), 7.67 (1 H, brs ) 7.98 (1 H, s ). 

IR(KBr) 1601, 1555, 1516, 1487, 1429, 1258, 1184 and 
1 157 cm <sup>-K/sup>. 

[0244] 

Working Example 2 2 1 
(compound 221 ) 

4 - [[5 - [3 - [3 - (acetylamino ) phenoxy ] anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetyl ] - 1 -piperazine carboxylic acid t-butyl 
melting (694 mg , 1.13mmol ) in ethylacetate (16.8 ml ), it 
added 4 normal hydrochloric acid -ethylacetate (5.6 ml ). 

mixture 17.5 hours was agitated with room temperature . 
triethyl amine (4,7 ml ) ethylacetate (50 ml ) was added next. 

mixture was filtered, water (30 ml ) was added to filtrate . 
mixture was extracted with ethylacetate (150 ml and 50 ml ). 



You washed organic layer with saturated saline (30 ml ), dried 
with anhydrous sodium sulfate . 

;U=85:15)-effiSL,N-[3-[3-[[2-> 
^;U-8-[2-*^FV-2-(l-t 0 ^ix-;U)X^;U]-5,6, 
7 5 8- J rh^tKPt°'jK[2,3-d]eUSv>-5-<;U]T 
5y]7xy*i>]^ixjb]T4zhT5K(ft 221) 

7C^^#f(S elemental analysis values 

C<sub>28</sub>H<sub>33</sub>N<sub>7</sub>O<sub>3</sub>*0.5H<sub>2</sub>O*0.5EtOAc 
doing 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic : ethylacetate 
♦ethylacetate :methanol =85:15 ), it acquired N- [3 - [3 - [[2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amino ] 
phenoxy ] phenyl ] acetamide (compound 221 ) (455 mg ) as 
amorphous . 



C 2 8H 33 N 7 0 
3 -0.5H 2 O-0. 
5EtOAc tL 
T 



Calcd:C,63.36;H,6.74;N,17.24. 

Found:C,63.43;H,6.63;N,17.37. 

, H-NMR(300MHz,CDCl 3 ) 6 1.94-2.08(lH,m), 
2.14-2.22(lH,m), 2.16(3H,s), 2.43(3H,s), 2.87 
(2H,t,J=5.0Hz), 2.94(2H,t,J=4.8Hz), 3.39(lH,dt, 
J=12.3,4.9Hz), 3.52-3.69(5H,m), 4.07(lH,br), 
4.17(lH,t,J=15.9Hz), 4.52(lH,br), 4.77(lH,t,J= 
16.5Hz), 6.36(lH,t,J-2.1Hz), 6.38-6.41(lH,m), 
6.45(lH,dd,J=8.0,1.4Hz), 6.80(1 H,dd,J=8. 1,1 .8 
Hz), 6.99(lH,t,J=2.1Hz), 7.1 3(lH,t,J=8.0Hz), 
7.26(1 H 5 t,J=8.1 Hz), 7.39(lH,d,J=8.7Hz), 7.89(1 
H,s), 8.01(lH,s), NH IJ PSLTL^LV 



Ca1cd:C, 63.36;H, 6.74;N, 17.24. 
FoundiC, 63.43;H, 6.63;N, 17.37. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.94-2.08(1 H,m). 2.14-2.22(1 H,m),2.16(3 H, s ), 
2.43 (3 H, s ), 2.87(2 H, t, J=5.0Hz ), 2.94 (2 H, t, J=4.8Hz ), 
3.39 (1 H, dt, J=12.3, 4.9Hz ), 3.52 - 3.69 (5 H, m ), 4.07 (1 
H,br), 4.17(1 H, t,.I=15.9Hz), 4.52(1 H, br ), 4.77(1 H, t, 
J=16.5Hz), 6.36(1 H, t, J=2.1Hz), 6.38-6.41 (1 H, m ), 6.45 
(1 H, dd, J=8.0, 1.4Hz ), 6.80 (1 H, dd, J=8.1, 1.8Hz ), 6.99 (1 
H,t, J=2.1Hz), 7.13(1 H, t, J-8.0Hz), 7.26(1 H, t, 
J=8.1Hz ), 7.39 (1 H, d, J=8.7Hz ), 7.89 (1 H, s ), 8.01 (1 H, 
s ) NH has not done identification . 
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IR(KBr)1644,1601, 1557,1514,1487,1437,1260,1 
182,1157,731cm- 1 . 



[0245] 

mmm 222 

(it&fa 222) 

4-[6-[5-[3-(3-^PP^xy+v)T-'J> r ]-2->5 1 ;U 
-6,7- vt KP tf <J K[2,3-d] tf 'J S v>-8(5H)->f JU] 
^^vyU]-l-t°^^v>*;U7f;>K t-^;U(793 
mg s 1 .25mmol)£ffEl£x^,/U(l 8.8ml) fCjS«$ 
its 4 a3tttM-»»X^;K6.25ml)*llP5cfco 

S£tt£S»T* 22.5 R[««#Lfco 

1 ^7KKft^h , J^A7XJ§»(30ml)^iP^/ro 



;I^tt^»»X^^(150ml&t;30ml)-ettaiL 
*«lt*tt»ft**(30ml)-e*J*L, JftTKiftBt 

^^:^y—>!U=9:l)-e*SffitL.N-[3-(3-<7PP^ 

xy^rv)^x-;u]-2-y^ju-8-[6-(i-t 0 ^^e;— 
;u)^^>;u]-5,6,7,8-T-h^tKat 0| JK[2,3-d]t° 

y5S?:/-5-75>(fb£to222)(615mg)£7*;U7 

, H-NMR(300MHz,CDCl 3 )<5 1.34-1.36(4H,m), 
1.51-L66(4H,m), 1.86-1 .96(1 H,m), 2.05-2.12(1 
H,m), 2.31(2H,t,J=7.5Hz), 2.41(4H,br), 2.46(3 

H, s), 2.89(4H,t,J=5.0Hz), 3.31(lH,dt,J=13.2,5.0 
Hz), 3.45(lH,ddd,J=13. 1,9.8,3.4Hz), 3.63(2H,d 
d,J=7.7,5.9Hz), 3.77(lH,d,JM6.6Hz), 4.49(lH,q, 
J=4.8Hz), 6.34(lH,t,J=2.0Hz), 6.37(lH,ddd,J=8. 

I, 2.3,0.8Hz), 6.45(lH,dd,J=7.8,2.1Hz), 6.92(1 
H,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,U=2.1Hz), 7.0 
6(1 H,ddd,J=8.0,2.0,0.8Hz), 7.16(1 H,t,J=8. 1 Hz), 

7.24(lH,t,J=8.0Hz), 8.01(lH,s), NH liEISiL 

lR(KBr)1593,1557,1514,1489,1472,1429,1223,l 
148cm" 1 . 

[0246] 

mmm 223 
at&ty 223 omm 

N-[3-(3-^PP7iy+ypi-JI/]-2^f^-8-[5 

-(l-bf^v-^u^^^H-s^j^h^tKP 
t 0| jK[2,3-d]t° l JSv>-5-7 7 ^(187mg)^7j<(3.5 



2003-11-11 

IR (KBr) 

1 64,4 1 6,0 1 1 ,557, 1 5 1 ,4 1 4,87 1 ,437, 1 26,0 11,821,1 57,73 1 cm 
<sup>-l</sup>. 

[0245] 

Working Example 2 22 
(compound 222 ) 

4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
hexyl ] - 1 -piperazine carboxylic acid t-butyl melting (793 
mg , 1 .25mmol ) in ethylacetate (1 8.8 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (6.25 ml ). 

mixture 22.5 hours was agitated with room temperature . 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) was added. 

mixture was extracted with ethylacetate (150 ml and 30 ml ). 

You washed organic layer with saturated saline (30 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](basic : ethylacetate 
♦ethylacetate : methanol =9:1), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [6 - (1 -piperazinyl ) hexyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 222 ) (615 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.34- 1.36(4 H,m), 1.51 - 1.66(4 H, m ), 1.86- 1.96(1 H, 
m ), 2.05 -2.12 (1 H, m ), 2.31 (2 H, t, J=7.5Hz ), 2.41 (4 H, 
br ), 2.46 (3 H, s ), 2.89 (4 H, t, J=5.0Hz ), 3.31 (1 H, dt, 
J=13.2, 5.0Hz ), 3.45 (1 H, ddd, J=13.1, 9.8, 3.4Hz ), 3.63(2 
H, dd, J=7.7, 5.9Hz ), 3.77 (1 H, d, J=6.6Hz ), 4.49 (1 H, q, 
J=4.8Hz ), 6.34 (1 H, t, J=2.0Hz ), 6.37 (1 H, ddd, J=8.1, 2.3, 
0.8Hz ), 6.45 (1 H, dd, J=7.8, 2.1Hz ), 6.92 (1 H, ddd, J=8.2, 
2.3, 1.0Hz), 7.01 (1 H, t, J=2.1Hz ),7.06 (1 H, ddd, J=8.0, 
2.0, 0.8Hz ), 7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.0Hz ), 
8.01 (1 H, s ) NH has not done identification . 

IR (KBr ) 1593, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 148 cm <sup>-K/sup>. 

[0246] 

Working Example 2 23 
(Production of compound 223 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(3.5 ml ) andmelting [2 and 3 -d ] pyrimidine -5-amine (187 
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m\)RTf THF(3.5ml)lC»#*t^KK*'J^A 
(99mg)£iP7Lfc 0 

a*»ts*t? 3 *wia»Lfco 

W^X^-;U(100nil)SiP^.fco 
«^***(30ml);Rt;tSW£tt*(20ml)r* 

f;i/=3:Hl:l)TjH!L,4-[5-[5.[3-(3^PP 
^xy*5/)T— , J-/]-2-y^JU-6,7-5/tKPtr'J 

^^V>^;U7t-C>^X^>U(it:^^ 223)(169m 
g)*tf-*f;W:LT»fc. 

'H-NMRtfOOMH^CDCU) 5 1.26(3H,t,J=7.1Hz) 5 
1 .33(2H,quintet,J=7.7Hz), 1 .56(2H,quintet,J=7. 
7Hz), 1.63(2H,quintet,J=7.3Hz), 1 .85-1 .96(1H, 
m), 2.04-2.14(1 H,m), 2.34(2H,t,J=7.5Hz), 2.39 
(4H,t,J=5.0Hz), 2.46(3H,s), 3.31(IH,dt,J=12.9 9 
4.8Hz), 3.41 -3.50(1 H,m), 3.48(4H,t,J=5.1Hz), 
3.64(2H,t,J=7.2Hz), 3.81(lH,br), 4.13(2H,q,J= 
7.1Hz), 4.49(1 H,q,J=4.5Hz), 6.34(1 H,t,J=2.1H 
z), 6.36-6.39(lH,m), 6.45(lH,dd,J=7.8,1.8Hz), 
6.91(lH,ddd,J=8.3,2.5,0.8Hz), 7.01(lH,t,J=2.1H 
z), 7.06(lH,ddd,J=8.0,2.0,l.lHz), 7.16(lH,t,J= 
8.1Hz), 7.24(lH,t,J=8.1Hz), 8.01(lH,s). 

IR(KBr)1684,1593,1557,1514,1487,1472,1429,l 
248,1225,1148cm- 1 . 

[0247] 

224 

«b«»224a)KJft) 

N-[3-[3-[[2->^7U-8-[2-^-^rV-2-(l-t°^^V- 
JU)X^;U]-5,6,7 s 8-T-h^tKPtfUK[2,3-d]e'J5 

K(317mg. 0.61mmol)£ THF(10ml)(rSS^i±. 
ttlfc*U^A(127n^ftlx.fe. 

2-^PP-N,N-v>5 1 ^T-trh7 7 ^K(82mg)S.U^3 
^7 1b^" h 1 J ^ A(23mg)£ j]P X tz . 

50 deg C T* 5.5 B#IMH«fPLfco 

p^X^;U(100ml)*JP^fco 

?B-&^*7K(30ml)Si;fiSffiA^*(20ml)-e3fe 



mg ) in THF (3.5 ml ), it added potassium carbonate (99 mg ). 

ethyl chloroformate (5 1 ;mu 1 ) was added. 

mixture 3 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukurorhatogurafii ](basic :hexane rethylacetate 
=3:1 *1 :1 ), 4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] pentyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 223 ) (169 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.26 (3 H, t, J=7.1Hz ), 1.33 (2 H, quintet, J=7.7Hz ), 1.56 (2 

H, quintet, J=7.7Hz ), 1.63 (2 H, quintet, J=7.3Hz ), 1.85 - 

I . 96 (1 H, m ), 2.04- 2.14 (1 H, m ), 2.34 (2 H, t, J=7.5Hz ), 
2.39 (4 H, t, J=5.0Hz ), 2.46 (3 H, s ), 3.31 (1 H, dt, J=12.9, 
4.8Hz ), 3.41 - 3.50 (1 H, m ), 3.48(4 H, t, J=5.1Hz ), 3.64 (2 
H,t, J=7.2Hz), 3.81 O H, br),4.13 (2 H, q, J=7.1Hz), 4.49 
(1 H, q, J=4.5Hz ), 6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39 (1 H, 
m ), 6.45(1 H, dd, J=7.8, 1.8Hz ), 6.91 (1 H, ddd, J=8.3, 2.5, 
0.8Hz), 7.01 (1 H, t, J=2.1Hz), 7.06 (1 H, ddd, J=8.0, 2.0, 
LIHz) 7.16 (1 H, t, J-8.1Hz ), 7.24 (1 H, t, J-8.1Hz ), 8.01 
(lH,s). 

IR(KBr) 1684, 1593, 1557, 1514, 1487, 1472, 1429, 1248, 
1225 and 1 148 cm <sup>-l</sup>. 

[0247] 

Working Example 2 24 
(Production of compound 224 ) 

Suspension doing N- [3 - [3 - [[2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amino ] phenoxy ] phenyl ] 
acetamide (317 mg , 0.61mmol ) in THF (10 ml ), it added 
potassium carbonate (127 mg ). 

2 -chloro -N, N- dimethylacetamide (82 mg ) and sodium 
iodide (23 mg ) was added. 

mixture 5.5 hours was agitated with 50 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 nil ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 



Page 266 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



f;U:>$;-;i/-9:l)t«SL,2-[4-[[5-[3-[3-(7 

-tr^^Tsy^xy^F^iT— uy]-2.y^^-6,7- 

vtKPt°UK[2,3-d]t°'J^v>-8(5HM;U]T-l? 

Olb^ 224)(131mg)^T^U^TXtLr#fco 

'H-NMROOOMHz^DCb) 5 2.05(lH,br), 2.14- 
2.20(lH,m), 2.17(3H,s), 2.43(3H,s), 2.56(2H,t,J 
=5.1Hz), 2.63(2H,t,J=4.8Hz), 2.97(3H,s), 3.07 
(3H,s), 3.23(2H,s), 3.38(lH,dt,J=12.3,4.8Hz), 
3.59-3.67(5H,m), 4.05(1 H,d,J=7.2Hz), 4.18(1H, 
t,J=15.9Hz), 4.51(lH,br), 4.77(lH,t,J= 15.9Hz), 
6.36( 1 H,t,J=2. 1 Hz), 6.40(1 H,dd,J=8. 1 ,2.1 Hz), 
6.45(1 H,d,J=7.5Hz), 6.80(lH,d,J=8.1Hz), 6.99 
(lH,t-like), 7.13(lH,t,J=8.1Hz), 7.27(1 H,t,J=8.1 
Hz), 7.39(lH,d,J=7.5Hz), 7.81(lH,brs), 8.01(1 
H,s). 

IR(KBr) 1645, 1601, 1557,1508,1487,1439,1260,1 
184,1157cm" 1 . 

[0248] 

mm.m 225 

(it-Sty 225 <7>gfi£) 

N-[3-(3-^PP7xy^vpi-;H-2-^^-8-[4 
-(l-tf^v— JU):?^U]-5,6,7,8-^S^fcKat? 
, JK[2 s 3-d]t°'JSv>-5-TS>(206mg)^7K(4.0m 
\)&Zf THF(4.0ml)IC»»*-& % «»*'J0A(11 
2mg)^ijP^./-- 0 

B*ft£H-C 2.5 B$P B 1H^Lfco 
B^X^;U( 1 00ml)£ iifc o 
?S*«!l*7K(30ml)&i;t6filftffi*(20ml)-eafe 

A^PThy^-f-(*l«tt:^*-y->:*»x 
f^=3:l-^l:l)'eiSL,4-[4-[5-[3-(3-'?PP 
^x-/^r*>)T~ l jy]-2->TJU-6,7-vtKPtf l J 
K[2,3-d]t e «JSv>-8(5H)--r;U]^;U]-l-t°^ 
52/>*;i/*>Hx^U(ftft«i 225)(188mg) 

'H-NMR(300MHz,CDCl 3 ) 5 1.26(3H,t,J=7.1Hz), 
1 .52(2H,quintet,J=7. 1Hz), 1 .64(2H,quintet,J=7. 
3Hz), 1 .85-1. 96(1 H,m), 2.02-2. 14(1 H,m), 2.39 
(4H,t,J=4.8Hz), 2.40(2H,t,J=7.5Hz), 2.46(3H,s), 
3.32(lH,dt,J=12.6,4.7Hz), 3.42-3.50(lH,m), 3. 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rethylacetate 
*ethylacetate :methanol =9 : 1 ), 2 - [4 - [[5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetyl ] - 1 
-piperazinyl ] -N, N- dimethylacetamide it acquired 
(compound 224 ) (131 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
2.05 (1 H, br ), 2.14 - 2.20 (1 H, m ), 2.17 (3 H, s ), 2.43 (3 H, 
s ), 2.56 (2 H, t, J=5.1Hz ), 2.63(2 H, t, J=4.8Hz ), 2.97 (3 H, 
s ), 3.07 (3 H, s ), 3.23 (2 H, s ), 3.38 (1 H, dt, J=12.3, 
4.8Hz ), 3.59 - 3.67 (5 H, m ), 4.05 (1 H, d, J=7.2Hz ), 4.18(1 
H, t, J=15.9Hz ), 4.51 (1 H, br ), 4.77 (1 H, t, J=15.9Hz ), 6.36 
(1 H, t, J=2.1Hz ), 6.40 (1 H, dd, J=8.1, 2.1Hz ), 6.45 (1 H, d, 
J=7.5Hz ), 6.80 (1 H, d, J=8.1Hz ), 6.99 (1 H, t-like ),7.13 (1 

H, t, J=8.1Hz ), 7.27 (1 H, t, J=8.1Hz ), 7.39 (1 H, d s 
J=7.5Hz ) 7.81 (1 H, brs ), 8.01 (1 H, s ). 

IR(KBr) 1645, 1601, 1557, 1508, 1487, 1439, 1260, 1184 
and 1 1 57 cm <sup>-l</sup>. 

[0248] 

Working Example 2 25 
(Production of compound 225 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(4.0 ml ) andmelting [2 and 3 -d ] pyrimidine -5 -amine (206 
mg ) in THF (4.0 ml ), it added potassium carbonate (112 
mg). 

ethyl chloroformate (58;mu 1 ) was added. 

mixture 2.5 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=3:1 *1:1 ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] butyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 225 ) (188 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3<ysub> );de 

I. 26 (3 H, t, J=7.1Hz ), 1.52 (2 H, quintet, J=7.1Hz ), 1.64 (2 
H, quintet, J=7.3Hz), 1.85 - 1.96(1 H, m ), 2.02 - 2.14(1 H, 
m ), 2.39 (4 H, t, J=4.8Hz ), 2.40 (2 H, t, J=7.5Hz ), 2.46 (3 H, 
s ), 3.32 (1 H, dt, J=12.6, 4.7Hz ), 3.42 - 3.50 (1 H, m ), 3.48 
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48(4H,t,J=5.0Hz), 3.66(2H,t,J=7.1Hz), 3.81(1H, 
d,J=5.4Hz), 4.13(2H,q,J=7.2Hz), 4.49(1 H,q,J=4. 
2Hz), 6.34(lH,t,J=2.1Hz), 6.36-6.39(lH,m), 6. 
45(lH,dd,J=8.3,1.4Hz), 6.91(lH,ddd,J=8.2,2.3, 
1.0Hz), 7.01(lH,t,J=2.0Hz), 7.06(1 H,ddd,J=8.1, 
2.1,1.2Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=7.8 
Hz), 8.02(1 H,s). 

IR(KBr)1686,1593,1555,1512,1472,1431, 1246,1 
'227,1148,1130cm- 1 . 

[0249] 

. mmm ne 

(fc*«B 226 CDStt) 

N.[3-(3^PP7x/+y)7i~;i/]-2.>f;U.8-[6 
;U)^**»U]-5,6 9 7,8-'T-h : 7tKn 
t° 'J K[2,3-d]tf 'J 5 v>-5-75>(202mg)£ 7K(4.0 
ml)»tf THF(4.0ml)lC»«*-&.Bttt*U^A 
(104mg)$-»^fco 

a^«B*Sffl-c 3 B#rpTO^Lfc 0 

ftKx^;U(100ml)£Jn*.fc o 
S^4ftl*7K(30ml)&i;i&*Pft**(20ml)-e3fe 

A^P7Hf77-f-(ttitt:^*1f>:BBx 
fJI/=3:Hl:l)t«IL,4-[6-[5-[3-(3--JPP 
7i;*i/)7- U^2 ->^U-6/7-vtKDbf 'J 
K[2,3-d]t°'JHv>-8(5H)--<>/U]^^rv^U]-l-t 0 
^v>*;U7fv>&X^;U(<fc£!|S| 226)(183m 

l H-NMR(300MHz,CDCl 3 ) 6 1 .26(3H,t,J=7. 1Hz), 
1.34-1.36(4H,m), 1.48-1. 53(2H,m), 1.61(2H,q 
uintet,J=7.1Hz), 1.85-1. 95(1 H,m), 2.03-2.14(1 
H,m), 2.33(2H,t,J=7.7Hz), 2.38(4H,t,J=5.0Hz), 
2.46(3H,s), 3.31(lH,dt,J=12.9,4.8Hz), 3.41-3.48 
(lH,m), 3.48(4H,t,J=5.0Hz), 3.63(2H,t,J=7.2H 
z), 3.81(lH,d,J=6.0Hz), 4.13(2H,q,J=7.1Hz), 4. 
49(lH,q,J=4.2Hz), 6.34(1 H,t,J=2.0Hz), 6.36-6.3 
9(lH,m), 6.45(lH,dd,J=8.3,1.7Hz), 6.91(lH,dd 
d,J=8.3,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=8.0,1.9,l.lHz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=8.0Hz), 8.01(1 H,s). 



(4 H, t, J=5.0Hz ), 3.66(2 H, t, J=7.1Hz ), 3.81 (1 H, d, 
J=5.4Hz ), 4.13 (2 H, q, J=7.2Hz ), 4.49 (1 H, q, J=4.2Hz ), 
6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39 (1 H, m ), 6.45 (1 H, dd, 
J=8.3, 1.4Hz), 6.91(1 H, ddd, J=8.2, 2.3, 1.0Hz), 7.01 (1 H, 
t, J=2.0Hz), 7.06(1 H,ddd, J=8. 1,2.1, 1.2Hz), 7.16(1 H, t, 
J=8. 1 Hz ) 7.24 (1 H, t J=7.8Hz ), 8.02 (1 H, s ). 

IR(KBr) 1686, 1593, 1555, 1512, 1472, 1431, 1246, 1227, 
1 148 and 1 130 cm <sup>-l</sup>. 

[0249] 

Working Example 2 26 
(Production of compound 226 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(4.0 ml ) andmelting [2 and 3 -d ] pyrimidine -5-amine (202 
mg ) in THF (4.0 ml ), it added potassium carbonate (104 
mg). 

ethyl chloroformate ( 54;mu 1 ) was added. 

mixture 3 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane :ethylacetate 
=3:1 *1 :1 ), 4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] hexyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 226 ) (183 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7. 1 Hz ), 1 .34 - 1 .36 (4 H, m ), 1 .48 - 1 .53 (2 H, 
m), 1.61 (2 H, quintet, J=7.1 Hz ), 1.85 -1.95 (1 H,m),2.03- 
2.14 (1 H, m ), 2.33 (2 H, t, J=7.7Hz ), 2.38 (4 H, t, J=5.0Hz ), 
2.46 (3 H, s ), 3.31 (1 H, dt, J=12.9, 4.8Hz), 3.41 -3.48 (1 H, 
m ), 3.48 (4 H, t, J==5.0Hz ), 3.63 (2 H, t, J=7.2Hz ), 3.81 (1 H, 
d, J=6.0Hz ), 4.13 (2 H, q, J=7.1Hz ), 4.49 (1 H, q, J=4.2Hz ), 
6.34 (1 H, t, J=2.0Hz ), 6.36 -6.39 (1 H, m ), 6.45 (1 H, dd, 
J=8.3, 1.7Hz), 6.91 (1 H, ddd, J=8.3, 2.3, 1.0Hz),7.01 (1 H, 
t, J=2.3Hz ) 7.06 (I H, ddd, J=8.0, 1.9, 1.1Hz ), 7.16 (1 H, t, 
J=8.1Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.01 (1 H, s ). 



IR(KBr)2932,l 696, 1593,1 
557,1514,1472,1429,1289, 
1246,1227,1148,1132,999 
cm" 1 . 



IR 

(KBr )293,216,961,593,155,715,141,472,142,912,891,246,122,71 1,481,132,999,1696, 
1593, 1557, 1514, 1472, 1429, 1289, 1246, 1227, 1148, 1132 and999 cm 
<sup>-l</sup>. 
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[0250] 

mmm 221 

(it£fy 227) 

2-[5-[3-(3-<7an-?jLS*ris)T—i)Sy2~*T>l'-6 9 
7-vtKatf<jK[2,3-d]t 8 USv?>-8(5H)-Y^U]-N- 
[2-(4-:f* V- 1 - 1°^< U J?x;U)x^;U]7-fe hTS K 
(195mg. 0.36mmol). Xh4PvTS>i£K*g(52m 
g)S:i;t 0 «Jv^(72//l)^>^y— ;U(4.0ml)(C;I 
60 deg C V 1.5 »Wl«»Lfco 

K^x^;Kioomi)^ia^.fcc 

?B*«!l*7lC(30ml)a^J6fPft*7K(20ml)-Cat 

l^2-[5-[3-(3-^Pn?xy^v)T— »Jy]-2-> 
^;U-6,7-vtKPt°«JK[2,3-d]t°'J5v>-8(5H) 

-^u]-N-[2-[4-(xh*wsy)-i-tf^u^x 

;U]X^;U]7-tK75K(<b^»227 ©»Jft)(14 

mp 108- 109 deg C. 

5c*»*f it C3iH 38 ClN 7 0 3 <tLT 



Calcd:C,62.88;H,6.47;N,16.56. 

Found:C,62.53;H,6. 1 9;N, 1 6.47. 

1 H-NMR(300MHz,CDCl 3 )5l.24(3H J U=7.1Hz) } 
1.96-2.05(lH,m), 2.13-2.19(lH,m), 2.23(2H,t,J 
=5.9Hz), 2.44-2.54(8H,m), 2.48(3H,s), 3.37(2 
H,q,J=5.7Hz), 3.45(lH,dt,J=12.6,4.8Hz), 3.62(1 
H,ddd,J=12.7,9.5,3.4Hz), 3.82(1 H s d,J=7.2Hz), 
4.06(2H,q,J=7.1Hz), 4.21(lH,d,J=15.6Hz), 4.33 
(lH,d,J-l 5.6Hz), 4.56(1 H,q-like), 6.34(lH,t,J= 
2.3Hz), 6.39(lH,dd,J=8.3,2.0Hz), 6.45(lH,dd,J 
-8.1,2.1Hz), 6.72(1 H,t-like), 6.91(lH,ddd,J=8. 
3,2.6,1.2Hz), 7.01(lH,t,J=2.1Hz), 7.05-7.08(lH, 
m), 7.17(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8. 
12(lH,s). 

IR(KBr)1669,1586,1559,1514,1489,1472,1429,l 
337,1223,1 150cm" 1 . 

[0251] 

228 



[0250] 

Working Example 2 27 
(compound 227 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
[2 - (4 -oxo -1- bipyridinyl ) ethyl ] acetamide (195 mg , 
0.36mmol ), ethoxy amine acetate (52 mg ) and mixing 
pyridine (72;mu 1 )to methanol (4.0 ml ), 1 .5 hours it agitated 
with 60 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
= l:l*ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired [2 - [4 - 
(ethoxyimino ) - 1 -bipyridinyl ] ethyl ] acetamide (Production 
of compound 227 ) (146 mg ) as colorless crystal . 

mpl08-109degC. 

elemental analysis values C<sub>31 

</sub>H<sub>38</sub>ClN<sub>7</sub>0<sub>3</sub> 
doing 

Calcd:C, 62.88;H, 6.47;N, 16.56. 
Found:C, 62.53;H, 6.19;N, 16.47. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.24 (3 H, t s J=7.1Hz), 1.96-2.05 (1 H, m ), 2.13 - 2.19 (1 H, 
m ), 2.23 (2 H, t, J=5.9Hz ), 2.44 -2.54 (8 H, m ), 2.48 (3 H, 
s ), 3.37 (2 H, q, J=5.7Hz ), 3.45 (1 H, dt, J=12.6, 4.8Hz ), 
3.62 (1 H, ddd, J=12.7, 9.5, 3.4Hz ), 3.82 (i H, d, J-7.2Hz ), 
4.06 (2 H, q, J-7.1Hz ), 4.21(1 H, d, J=15.6Hz ), 4.33 (1 H, d, 
J=15.6Hz ), 4.56 (1 H, q-like ), 6.34 (1 H, t, J=2.3Hz ), 6.39 
(1 H, dd, J=8.3, 2.0Hz ), 6.45 (1 H, dd, J=8.1, 2.1Hz ), 6.72 (1 
H, t-like ), 6.91 (1 H, ddd, J=8.3, 2.6, 1 .2Hz ),7.01 (1 H, t, 
J=2.1Hz ), 7.05 - 7.08 (1 H, m ), 7.17 (1 H, t, J=8.1Hz ) 7.25 
(1 H,t, J=8.1Hz), 8.12(1 H,s). 

IR(KBr) 1669, 1586, 1559, 1514, 1489, 1472, 1429, 1337, 
1223 and 1 150 cm <sup>-l</sup>. 

[0251] 

Working Example 2 28 
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(fc^ft 228 <;)»») 

N-[3-(3-^PP^xy4rv)37x-;U]-2-^>/U-846 
-(l-t°^^V-^)^^v;U]-5,6,7,8-^h^tKP 
fc°UK[2,3-d]b°USv>-5-7^>(234mg. 0.44mm 
ol)£ THF(5.0ml)|CJ8«a?1±, ffli7KBF»(62 jLf 1) 

x^/— ^(i.omi)SJns..sa-e 1 b*[H]«#l 

£J£S*tt*»EET. 8I8U SSSv'JAy 
;U*^A^PTh^^— (**tt:^*-y->:R 
»X^U=2:l^ftBl^U)T?«|»U N-[8-[6- 
(4-T-tr^;U-l-t°^ J 7V~JU)]^^rv;U]-2-y5 1 
;^5A7,8-^h^tKPt 0, jK[2,3-d]t°'J5v>-5- 
^f^)-N-[3-(3-^Pn7x>/+y)7i-^]7^> 
(ft** 228)(189mg)£*-f;U£LT»fco 

! H-NMR(300MHz,CDCl 3 ) 5 1 .34-1 .43(4H,m), 
1.46-1. 5 l(2H,m), 1 .61 (2H, quintet, J=7.1 Hz), 1.8 
5-1.96(lH,m), 2.03-2. 12(lH,m), 2.08(3H,s), 2. 
29-2.44(6H,m), 2.46(3H,s) 5 3.31(lH,dt,J=12.6, 
4.7Hz), 3.41-3.50(lH,m), 3.46(2H,t,J=5.1Hz), 
3.60-3.65(4H,m), 3.82(1 H,d,J=5.7Hz), 4.49(1 H, 
q,J=4.2Hz), 6.34(lH,t,J=2.0Hz), 6.35-6.39(lH, 
m), 6.45(1 H,dd,J=8. 1,2.1 Hz), 6.91(1 H,ddd,J=8. 
4,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 7.06(lH,ddd,J 
-8.1,2.1,1.2Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t, 
J-8.1Hz), 8.01(lH,s). 

IR(KBr) 1 636, 1 593, 1 557, 1 5 1 4, 1 489, 1 472, 1 429, 1 
223,1148,999,735cm 1 . 



[0252] 

mmm 229 

«b^«B229 0)»Jft) 

N-[3-(3-^PP7xy^-v)^x-;U]-2-y^VU-8-[6 
-(1-tf^vx JI/)A4rv;U]-5,6,7,8-fh7tKP 
t 0| JK[2,3-d]t o, JSv>-5-T^>(178mg. 0.33mm 
ol)£ THF(4.0ml)lc58<B*-frfc«, If^KVv 

7±— K29//i)*iaifc 0 
s^**M-c 2 ttmrnftUzo 

X*/— ;U(1.0ml)£*n*.. 30 »BMItfLfco 

Kxf^iHSSxf^jtfiSLs 4-[6-[5- 
[3-(3-^PP^xy^v)Tx'jy]-2-y^;U-6,7-v 
tKPt 0 UK[2,3-d]t°'JSv>-8(5H)-^;U]^+v 

;u]-N-x^;u-i-e^v>*;U7^^-9-^K(1b^ 



(Production of compound 228 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
melting [2 and 3 -d ] pyrimidine -5-amine (234 mg , 
0.44mmol ) in THF (5.0 ml ), it added acetic anhydride 
(62;mu 1 ). 

mixture 2 hours was agitated with room temperature . 

Including ethanol (1.0 ml), 1 hour it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2:l*ethylacetate ), N- [8 - [6 - (4 
-acetyl -1- piperazinyl ) ] hexyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 228 ) 
(189 mg )as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.34- 1.43 (4H, m), 1.46- 1.51 (2 H, m ), 1.61 (2 H, quintet, 
J=7.1Hz), 1.85- 1.96(1 H, m),2.03- 2.12(1 H, m ), 2.08 (3 
H, s ), 2.29 - 2.44 (6 H, m ), 2.46 (3 H, s ), 3.3 1 (1 H, dt, 
J=12.6, 4.7Hz ), 3.41 - 3.50(1 H, m ), 3.46 (2 H, t, J=5.1Hz ), 
3.60 - 3.65 (4 H, m ), 3.82 (1 H, d, J=5.7Hz ), 4.49 (1 H, q, 
J=4.2Hz ), 6.34 (1 H, t, J=2.0Hz ), 6.35 - 6.39(1 H, m ), 6.45 
(1 H, dd, J=8.1, 2.1Hz ), 6.91 (1 H, ddd, J=8.4, 2.4, 0.9Hz ), 
7.01 (1 H, t, J=2.3Hz), 7.06(1 H, ddd, J=8.1, 2.1, 1.2Hz) 
7.16(1 H, t, J=8.1Hz), 7.24(1 H, t, J=8.1Hz ), 8.01 (1 H, s ). 

IR (KBr ) 

163,615,931,557,151,414,891,472,142,912,231,148,999,735 
cm <sup>-l</sup>. 

[0252] 

Working Example 2 29 
(Production of compound 229 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (178 mg , O.33mmol )after 
melting, ethyl isocyanate (29;mu 1 ) was added to THF (4.0 
ml). 

mixture 2 hours was agitated with room temperature . 

Including ethanol (1.0 ml ), 30 min it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic ihexane :ethylacetate =2:l*ethylacetate ), 4 - [6 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] hexyl ] -N- 
ethyl -1- piperazine carboxamide it acquired (compound 229 ) 
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229)(190mg)$-T z E;i/^TXi:LTi#fcp (190 mg ) as amorphous . 

7C^^flTfiI C33H44C elemental analysis values 

1N 7 0 2 ■ 1/3H 2 0 tLX C<sub>33</sub>H<sub>44</sub>ClN<sub>7</sub>0<sub>2</sub>* l/3H<sub>2</sub>0 
doing 



Calcd:C,64.74;H,7.35;N,16.02. 

Found:C,64.55;H,7.43 ;N, 1 5.75. 

1 H-NMR(300MHz,CDCl 3 ) d 1.14(3H,t,J==7.2Hz), 
1.34-1.36(4H,m), 1.50(2H,br), 1.61(2H,quinte 
t,J=7.1Hz), 1.87-1.96(lH,m), 2.05-2.1 2(1 H,m), 
2.34(2H,t,J=7.5Hz), 2.41(4H,t,J=5.1Hz), 2.46(3 
H,s), 3.23-3.33(3H,m), 3.36(4H,t,J=5.1Hz), 3.4 
6( 1 H,ddd, J= 13.1,10. 0,3 .2Hz), 3 .63 (2H,t, J=7 . 1 H 
z), 3.77(lH,d,J=5.7Hz), 4.36(1 H,t,J=4.8Hz), 4. 
48(lH,q-like), 6.34(1 H,t,J=2.1Hz), 6.36-6.39(1 
H,m), 6.45(lH,dd,J=8.6,2.0Hz), 6.91(lH,ddd,J= 
8.2,2.3, 1.0Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,dd 
d,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.0Hz), 7.24(1 
H,U=8.1Hz), 8.02(lH,s). 

IR(KBr)1595,1553,1489,1472,1429,1260,1223,l 
148cm" 1 . 

[0253] 

mmm 230 

(it£ty 230 (DC!S) 

2->5 1 ;U-9-^ , Ptf;U-6,7,8,9-Th^tKP-5H-t 0| J 
^ K[4,5-b]T-ff tf >-5-5j->(0.3g)> 4-(4-^7P □ T7x 

s**syr=- 'J>(o.9 g ), p-h;ux>^>u/t%>K— 

7KW^(®^fi)^h;UX>(25ml)(CiJDx.. 
T«SU *6«»(0.31g)*»fco 

<6«(o.2g)Sx5r/— Msom\)izm frL.mmo) 

^-r-(»ai»a:BBtx^;u/^*-y->)^fflL\ 

T3ft$SL* N-[4-(4-<7 □ P 7xy+V)7i-^]-N- 



Calcd:C, 64.74;H, 7.35;N, 16.02. 
Found:C, 64.55;H, 7.43 ;N, 15.75. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .14 (3 H, t, J=7.2Hz ), 1 .34 - 1 .36 (4 H, m ), 1 .50 (2 H, or ), 
1.61 (2 H, quintet, J=7.1Hz ), 1.87 - 1.96(1 H, m ), 2,05 - 2.12 
(1 H, m ), 2.34 (2 H, t, J=7.5Hz ), 2.41 (4 H, t, J=5.1Hz ), 2.46 
(3 H, s ), 3.23 - 3.33 (3 H, m ), 3.36(4 H, t, J=5.1Hz ), 3.46 (1 
H, ddd, J=13.1, 10.0, 3.2Hz ), 3.63 (2 H, t, J=7.1Hz ), 3.77 (1 
H, d, J=5.7Hz ), 4.36 (1 H, t, J=4.8Hz ), 4.48 (1 H, q-like ), 
6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39(1 H, m ), 6.45 (1 H, dd, 
J=8.6, 2.0Hz ), 6.91 (1 H, ddd, J=8.2, 2.3, 1.0Hz ), 7.01 (1 H, 
t, J=2.1Hz) 7.06(1 H,ddd, J=8.0, 2.0, 1.1Hz), 7.16(1 H, t, 
J=8.0Hz ), 7.24 (1 H, t, J=8.1Hz ), 8.02 (1 H, s ). 



IR (KBr ) 1595, 1553, 1489, 1472, 1429, 1260, 1223 and 
1 148 cm <sup>-K/sup>. 

[0253] 

Working Example 2 30 

(Production of compound 230 ) 

overnight reflux it did 2 -methyl -9-propyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5 -on (0.3 
g ), 4 - (4 -chlorophenoxy ) aniline (0.9 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (25 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethyl acetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless crystal (0.3 1 g ) was 

acquired. 

It melted crystal (0.2 g ) in ethanol (50 ml ), it agitated with 
room temperature including sodium borohydride * of excess . 

Including water, it concentrated, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),N- [4 - (4 -chlorophenoxy ) 
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(2->^^-9-^Pt°^-6 ) 7,8,9-7 L h^tKP-5H-lf 
'J5K[4,5-b]T-tfe>-5-^f^)T5>«b6» 230) 

l H-NMR (300MHz, CDC1 3 ) d 0.96 (3H, t, J 
= 7.5 Hz), 1.59-1.76 (2H, m), 1.96-2.14 (4 
H, m), 2.48 (3H, s), 3.30-3.48 (2H, m), 3.61- 
3.80 (2H, m), 3.87 (1H, br), 4.60-4.64 (1H, 
m), 6.49 (2H, d, J = 4.5 Hz), 6.81-6.86 (4H, 
m), 7.21 (2H, d, J = 4.5 Hz), 8.06 (1H, s). 

[0254] 

HJS0IJ231 

«b^« 231 (DSfi) 

2,9-vXf ; U-6,7,8,9-t t K □ -5H- tf l ) £ K[4,5 
-b]T-tft e >-5-^->(0.35g).4-(4-<7PP^xy^r 
V)T— «J>(1.4g). p-h>UX>X;U7tN>K—7kfi] 
tt(ttttS)^ h>UX>(20ml)|CftP^ s x-r— >X 

TflltSlU *fifS»(0.46g)*»fco 



*SS(0.36g)^^^y— Jl/(20ml)[C»j^U jfiffl 
;TRffiU WMx^U-eaaJLfco 

TffiSL,N-[4-(4-^PP7xy^y)7i~;H-N- 
(2,9-vx^;u-6,7,8,9-^h^t:KP-5H-t 0, J5K[4, 
5-b]Tift°>-5-^>U)T^>(fb*&^ 231)(0.25g) 

l H-NMR (300MHz, CDC1 3 ) 6 1.20-1.32 (6H, 
m), 1.94-2.13 (4H, m), 2.75 (2H, q, J = 7.6 
Hz), 3.33-3.41 (1H, m), 3.59-3.63 (1H, m), 

3.67 (2H, q, J = 7.0 Hz), 3.85 (lH,br), 7.21 

(2H, d, J = 4.5 Hz), 8.09 (1H, d, J= 7.6 H 

z). 

[0255] 

mmm 232 



phenyl ] -N- it acquired (2 -methyl -9-propyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 230 ) (0.17 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.96 (3 H, t, J=7.5Hz ), 1.59 - 1.76 (2 H, m ), 1.96 - 2.14 (4 H, 
m ), 2.48 (3 H, s ), 3.30 -3.48 (2 H, m ), 3.61 - 3.80 (2 H, m ), 
3.87 (1 H, br ), 4.60 - 4.64 (1 H, m ), 6.49 (2 H, d, J=4.5Hz ), 
6.81 - 6.86(4 H, m ), 7.21 (2 H, d, J=4.5Hz ), 8.06 (1 H, s ). 

[0254] 

Working Example 2 31 
(Production of compound 23 1 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.35 g ), 4 - (4 
-chlorophenoxy ) aniline (1.4 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean- Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafli ] (elution 

solvent rethylacetate /hexane ),colorless crystal (0.46 g ) was 

acquired. 

It melted crystal (0.36 g ) in methanol (20 ml ), it agitated 
with room temperature including sodium borohydride * of 

excess . 

Including water, it concentrated, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /hexane ),N- [4 - (4 -chlorophenoxy ) 
phenyl ] -N- it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) amine 
(compound 23 1 ) (0.25 g ) as colorless amorphous . 

<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> ),de 
1 .20 - 1 .32 (6 H, m ), 1 .94 - 2. 1 3 (4 H, m ), 2.75 (2 H, q, 
J=7.6Hz ), 3.33 - 3.4 1 (1 H, m ),3.59 - 3.63 (1 H, m ), 3.67 (2 
H, q, J=7.0Hz ), 3.85 (1 H, br ), 7.21 (2 H, d, J=4.5Hz ), 8.09 
(1 H, d, J=7.6Hz). 

[0255] 

Working Example 2 32 
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